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World's largest packaged boiler enroute to the Scovill Mfg. Co. 
power plant in the background. (See page 38.) 


Largest Packaged Boiler , 
Paris Conference on Combustion > | 


An Experimental Air Condenser 
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THE CROSS COMPANY —Fraser, Michigan 
This automation equipment producer's new plant has two 
12-million btu C-E Hot Water Boilers. 


RIVERVIEW COMMUNITY HIGH SCHOOL ~— Riverview, Mich. 
Two 10-million btu C-E Hot Water Boilers heat River- 


view's recently expanded high school. 


CONVAIR-ASTRONAUTICS — San Diego, California 
New Convair space-flight research center has two 
30-million btu C-E Hot Water Boilers. 


U.S. AIR FORCE ACADEMY—Colorado Springs, Colorado 
Choice of five C-E units here typifies widespread Air Force 
acceptance of high temperature hot water. 


today’s new idea in large space heating 


In such diverse applications as industrials, large edu- 
cational institutions, and military bases, high tempera- 
ture water 1s finding rapidly increasing acceptance as 
an ideal means of heating large areas. 

A big factor in bringing this trend about is The C-E 
La Mont Controlled Hot Water Boiler. 
Using the same principle as that applied by C-E in 


Circulation 
many of the country’s iargest utility boilers, this new 
boiler provides a degree of temperature control that 
makes it the most attractive method of heating in many 
cases. With a wide range of capacities from 10 to 300 
million Btu’s these boilers operate at water pressures 
up to 500 psi and temperatures to 470F, or higher. 
A C-E Hot Water Boiler can save from 10 to 20 per 


cent in maintenance and operating costs. 


Combustion Hot Water Boilers in the smaller capac- 
ity range are completely assembled in the shop while 
the intermediate and large units are shipped in vary 
ing stages of assembly. This C-E practice greatly 
reduces erection costs. 

So, if you are in the market for boilers, either for 
space heating or process requirements, it may prove 
greatly to your advantage to investigate the use of 
high temperature water as your heat source. Because 
individual needs vary, both steam and hot water have 
their place. Our engineers will be pleased to discuss 
either method with you or your consultants -impar- 
tially and with no obligation. 

For further details on high temperature water 


boilers by C-E write for our catalog HCC-2. 


Combustion Engineering Building, 200 Madison Avenue, New York 16, N.Y. 
CANADA: COMBUSTION ENGINEERING-SUPERHEATER LTD. 
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For accurate, efficient, 


dependab/e contro/ systems— 
new Rockwel//-Built 


REPUBLIC TYPE “VC” 
PNEUMATIC CONTROLLER 


Here is an all purpose null- 
balance-vector controller for use 
with any pneumatic transmitter. 
Its proportional band ranges from 
to 500',, without changing 
parts, for quick adaptation to 
changes in process requirements. 
Especially important in high- 
precision control, Republic’s Type 
VC has exceptional sensitivity 
and a narrow dead band (less 
than 0.05°,). Its high capacity 
non-bleed pneumatic amplifier 
consumes little air, keeps output 
ample. A selector block permits 
reverse or direct action. Local or 


remote pneumatic set point op- 
tional. 
Companion 
ing an identical null-balance-vec- 
tor “heart’’—include differential 
pressure, temperature pres- 
ratio, total- 


instruments— us- 


sure transmitters .. . 
izing, multiplying, squaring and 
square - root - extracting relays. 
Many parts are interchangeable 
among the instruments in this 
“family”. Besides reducing spare 


parts inventory, the similarity of 


components simplifies the task 
of training personnel. 
Let a Republic engineer show 


you how these instruments can 
help to achieve accurate, efficient, 
dependable control systems. Sales 
offices in principal cities through 
out the U.S. and Canada. Write to 
Republic Flow Meters Company 
(subsidiary of Rockwell Manufac- 
turing Company), 2240 Diversey 
Parkway, Chicago 47, Ilinois. In 
Canada: Republic Flow Meters 
Canada, Ltd., Toronto. 
REPUBLIC INSTRUMENTS 
AND CONTROLS 
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servicing the new 
YARWAY COLOR-PORT 


? 

ry 
Remove four cap screws and lift 


off cover assembly (held in right 

hand). Install new port assembly Re-install complete cover assem- lighten down fou 

i ‘ new | 

(glass-mica-gasket, shown in left bly. Sealing gasket automaticall sere sith standard wt 
seats in vusket vroove inp bod torque wrench required) 


hand) in cover. This port assembly 


IS part of tl complete cover 


assembly 


New Yarway Color-Port Boiler Water Level Gages (for pressures to 3000 
psi.) offer not only this new ease of maintenance but insure brilliant red 


and green readings of steam and water. 
For full details, write for Yarway Bulletin WG-1814. 


YARNALL-WARING COMPANY, 100 Mermaid Ave., Philadelphia 18, Pa. 
Branch Offices in Principal Cities 


WITH CONFIDENCE 
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THE BAYER CO. proudly 


Aunounces its Year 
supplying SOOT BLOWERS 
to the NATION'S BOILERS 


Since 1908 the Bayer Company Hit upplied 


oot blowers for boilers, superheaters, econon ‘ 


oil stills, and other tired equ pment throughout 


the countrys 


Proven through Its many installation thie 
Baver single-chain design assures precise sequel 


tial operation of valve and element, rotation of the 


latter not taking place until affer full steam flow 


has commenced, This means positive and eth 


client cleaning over the entire arc Withe 


wasted steam 


Ihe Baver Balanced Valve Soor Blower 


simply operated by a pull on the chain which 


opens the cam-ac tuated \ alve. Continued pu ny 


of the chain slowly rotates the element through 


its cleaning arc, at the end of which the valve 


automatically closes 


During it years of continuous specialized 
service the Baver Companys has equipped more 
than 35,000 boilers with dependable soot blower 
| ngineered for long lite and lent performar ce 


at high temperatures, the minimal fean con 


sumption and low maintenance of Baver Soot 


Blowers assure economical and trouble tres opera 


Tlon. 


ADVANTAGES OF THE BAYER BALANCED VALVE SOOT BLOWER 


Agencies 


NEW YORK 


' ir } ‘ 

rned on ring type thrust bearimn 

PI TSBURGH YOUR LOCAL BAYER REPRESENTATIVE IS AN EXPERIENCED ENGINEER 

OUALIEIED TO SERVICE BAYER SOOT CLEANERS 

SI. PAUL 

LOS ANGELES | her Baver S Blow h 


CINCINNATI 
INDIANAPOLIS 
CHARLOTTE 
BOSION 

DENVER 

SALI LAKE CIly 
HOUSTON 
KANSAS CIly 
WASHINGION D. ¢ 
AILANIA 
RICHMOND 

IULSA 


Manufacturers of Bayer Soot Blowers 


4030 CHOUTEAU AVENUE . ST. LOUIS 10, MISSOURI 
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Look what Ingersoll-Rand 
is doing to surface condenser design 


to help power companies produce more kilowatts 
in less space and with better efficiency 


ACH of the surface condenser designs shown above 
E didn't “just happen.” To the contrary, each one was 
deliberately and painstakingly engineered by Ingersoll-Rand 
after careful study and analysis of the customer's require- 
ments. And because the basic rectangular design of I-R con 
densers permits varying the ratios of length, width and 
height over wide limits, a great variety of space require- 
ments can be effectively met... turbine-condenser arrange- 
ments can be “tailored” for each installation. Furthermore, 
this is accomplished without departing from the fundamen- 
tal proven high-performance principles such as controlled 
longitudinal distribution of steam with controlled flow areas 
and velocities . .. principles which Ingersoll-Rand originated 
and developed to increase condenser efficiencies. 

These advantages help to make I-R condensers the most 
efficient available—readily adaptable to all steam plant re- 
quirements. And you'll find that I-R condensers are faster 
and easier to erect, too, because most of the welding is done 
at the Ingersoll-Rand factory under close quality control. 

Let an Ingersoll-Rand Engineer tell you more about the 
advantages and the engineering that has made I-R condens- 
ers first choice with so many power companies. Ask him 
for your copy of Form 9300, New Horizons in Condenser 
Progress. 


11 Broadway, New York 4, N.Y 


1 | Low Headroom — This |-R condenser pro- 
‘vides 65,000 sq ft of surface in an under 
turbine area that allowed only 14’ 8” of 
headroom. 


2 | No Headroom — This twin shel! 110,000 sa 
ft condenser is integrated into the advanced 
design dual exhaust turbine 


3 | Integral Foundation — The |-R condenser 
" here serves as the foundation for the bottom. 
exhaust turbine and generator 


4 | Axial Exhaust Turbine is served by this |-R 
' condenser located at the turbine floor and 
direct connected for straight through steam 
flow 


5 Low Syphon Head was one of the require- 
ments for this IR condenser connected to the 
axial-exhaust turbine by a precisely engi- 
neered transition elbow 


6 Independent operation of either shell and 
reduced headroom result from this twin shell 
arrangement of a 212,000 sq ft I-R condenser 


7 Compact, space saving arrangement of a 
110,000 sq ft condenser connected to an 
axial-exhaust turbine with steam flow to the 
condenser tube bundles located offset and 
below the turbine exhaust centerline. 


COMPRESSORS © TURBO-BLOWERS © ROCK DRILLS 
AiR TOOLS © CENTRIFUGAL PUMPS 
CONDENSERS © GAS AND DIESEL ENGINES 


There's no substitute for experience in engineered products 
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POWELL 


worlds largest family of valves 


} 


Fig. 19013—Steel 900-pound Pressure 
Seal Gate Valve with By-pass. By-pass 
valve is the Powell 1500-pound Integral 
Bonnet Angle Valve (Fig. 1333A). 


( 
Fig. 16003—Steel Pressure Seal \ 
Gate Valve for 600 pounds W.P. 
Body-bonnet joint stays tight 
the higher the internal pressure Cre 
the tighter the seal. 900, 1500, x as 
2500 pound valves available. : 


Fig. 1503WE —Steel Bolted Bonnet Gate Valve for 
150 pounds W.P. Outside screw rising stem and 

yoke. Accurately guided solid or split wedge discs 
are interchangeable. Screwed-in seat rings. 


bn Lf 


Fig. 1331-A — Small Integral Bonnet Offset Fig. 3031WE —Steel Bolted Bonnet 0.S.&Y. Fig. 6061WE—Steel Swing Check Valve 
Globe Valve for 1500 pounds W.P. One-piece Globe Valve for 300 pounds W.P. Can be for 600 pounds W.P. Heavily bolted cap. 
construction, light, compact. Stellite hard supplied with plug type discs for either steam Provides straight full flow through the 

faced seat and disc assure long service. or oil service. Screwed-in seat rings. valve when disc is in open position. 


~~ 


For every flow control problem Powell offers more kinds or types, available in the largest variety of 


metals and alloys to handle every flow control requirement. Powell distributors are located in all principal 


cities and maintain inventories to fill almost any need. For special engineering problems, write direct to: 


THE WM. POWELL Company * Dependable Valves Since 1846 + Cincinnati 22, Ohio 
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WHAT'S 
SPECIAL 
ABOUT 
LJUNGSTROM’S® 


easy maintenance atures 


Ljungstrom maintenance is fast and easy because a 
it, too, is a “designed-in” function of the preheater. 
Necessary work has been foreseen by such money-saving 
features as: 


@ Self-cleaning action that loosens deposits by 
expansion and contraction—coupled with high-velocity 
soot blowers for daily in-operation purging. 


Cold-end heating elements are factory packed — 
can be easily replaced, or reversed when one edge 
starts to thin... which is yital for cold end 
service and essentially doubles surface life. 

e Large inspection port and vapor-proof light to permit 
observation of heating surface, even during operation. 


@ Trained service engineers make periodic visits and 
are available on short notice for special problems. 


That’s why seven out of ten installations are Ljungstrom. 
Por the full story write for our 38-page manual. 


The Air Preheater Corporation, 60 «as: 42no new York 
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In recovery boiler furnaces... 


HARBISON-WALKER REFRACTORIES 


continue to make outstanding service records 


ALL-MONOLITHIC CONSTRUCTION 


i i 1. H-W Chrome Castable or (dry in sacks) 
Plastic Thermolith Batch 


At many mills it is considered the best 


| 2. H-W Block Insulation refractory yet developed for bottoms and a 
\ 3. H-W Tube Tile lower side walls of paper mill recovery 
4. Centerline, Tap furnaces. It has high density and is ex- 
' . tremely resistant to chemical attack and . 
: erosion by the molten smelt. It is easy to : 
use without special experience, and may 


be applied by air-placement guns and by 
casting both for complete installations and 
/ for maintenance patching. 


BRICK AND MONOLITHIC CONSTRUCTION 


. H-W Chrome Castable or Pra 
Piastic Thermolith Batch 


(Plastic Chrome Ore) . Chromex arch brick | 
. Chromex straight brick 


1 
2 
3 

This leading plastic chrome ore refractory 4. Open expansion joints ) 
5. Centerline, tap ‘ 
6. Block Insulation AL 
7. H-W Tube Tile = 


is a ramming mixture which becomes hard, 
dense and highly impervious to the molten 


salts, upon air drying. For the monolithic “4 J 
lined parts of recovery furnaces, it provides | T 
the high, all-temperature strength and 

resistance to chemical corrosion, required 5 


for long dependable service. 


CHROMEX BRICK especially suited for the linings of all 
designs of recovery units 
High mechanical strength, constancy . 
of volume at high temperatures, re- THERMOLITH Bonding Mortar 
sistance to spalling and to chemical (in sacks or steel drums) 
attack by sodium salts are outstanding Made with a chrome ore base, this cold 
properties which account for the excel setting cement provides a strong, highly 
lent service records of Harbison- impervious joint compatible in thermal 
x Walker CHROMEX. This chemically- expansion and chemical composition 
% bonded chrome-magnesite refractory is with CHROMEX brick. 
(i HARBISON - WALKER REFRACTORIES COMPANY 
AND SUBSIDIARIES 


World's most complete refractory service - with all types and classes 


General Offices Pittsburgh 22, Pennsylvania 
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HAGAN RING BALANCE FEATURES NO. 6 


of the Ring Balance permits 


WIDE RANGE 
APPLICATIONS 


The basic principle of the Ring Balance is the key to 
its versatility. Its construction lends itself to a number 
of modifications and accessory linkages which, taken 
together, add up to 
unique. Here are a few of the many ways in which 
Ring Balance can be used: 


@as a WIDE RANGE FLOW METER — the wide 


turndown range of the Ring Balance meter makes it 


a range of applications that is 


particularly suitable for applications where accurate 
measurement of wide fluctuations of flow is a must. Its 


COMBUST IO N—September 1958 


unique range calibration system provides exception- 
ally high sensitivity at low flows. 

@asa COMPUTER for the measurement of net weight 
of solids suspended in a fluid stream, or for btu meas 
urement in a heat exchanger, or for weight flow of a 
gas undergoing density variations, and many other 
applications involving addition, division, multiplication 
and subtraction of variables. 


@with an INTEGRATOR IMPULSE GENERATOR 
control of proportional chemical feed is greatly simpli 
fied. Remote integration of flow is accomplished elec 
trically, using the intermittent impulses from the gen 
erator for transmission. 


@ewith SPECIAL CAMS the meter is suited to the 
measurement of flow with flumes and weirs or the 
measurement of high pressure steam flow by pipe line 
friction without the use of an orifice. 


@ewith RANGE SUPPRESSION level or specific 
gravity variations are greatly magnified —in effect the 
significant portion of the meter range is put under a 
microscope for closer control. 

@asa RATIO CONTROLLER 
in a single meter case, each measuring a different flow. 
The two flows may be held in constant or varying ratio 
or may be added or subtracted. The Dual Ring Balance 


with two rings mounted 


meter has a wide variety of applications. 


ewith a SLIDE WIRE TRANSMITTER — the Ring 
Balance Meter may be used as a transducer with data 
logging systems or with the Hagan PowrLog recorder 
Slide wires in series may be used to totalize and or 
integrate a large number of flows. 

These are only a few of the many special applications 
possible with the Ring Balance. A Hagan engineer will 
be glad to explain how Ring Balance can save you time 
and money in a wide variety of metering and control 
applications 


Hagan Dual Ring Balance meter with 
case removed. The two rings, housed 
in a single meter case, may be used 
to record and integrate two different 
flows, control their ratio, or calculate 


their sum or difference 


Write or phone 


CHEMICALS & 
CONTROLS, INC. 
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HAGAN BU DING, PITTSBURGH 3 PENN ANIA 
DIVISIONS CALGON COMPANY, HALL LABORA rele 
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As the first modern utility boiler in Florida to be 
fired by coal, Tampa Electric Company’s Gannon 
Station incorporates the most advanced control 
systems. Unit 1, with its boiler rating at 950,000 
pounds per hour at 1760 psig and 1000 degrees F., 
uses a Vulean soot blowing system that features 
both group and unit control 

Vulean ‘T-3-KE long retractable soot blowers with 
their dual-motor drives clean Gannon’s Unit 1 
boiler with double-helix patterns for complete cov- 
erage. The system includes Vulcan wall deslaggers 
and rotary soot blowers all driven by electric 
motors and using steam as the blowing medium. 


Automatic-Sequential System controls 
at new Gannon Station 


A Copes-Vulcan diaphragm valve reduces steam 
pressure for blowing and a Copes-Vulcan motor- 
operated valve is used for shut-off. 

A similar Vulean system will be installed on 
Gannon’s Unit 2, rated at 950,000 pounds per hour 
at 1760 psig and 1000 degrees F. 

Besides fully-automatic soot blowing systems, 
Copes-Vulcan offers complete systems for controlling 
combustion, feedwater, boiler feed pump recircula- 
tion, and steam temperature. Whether your boiler 
is large or small, power or process, Copes-Vulcan 
can provide a unit or an integrated package, custom 
designed to your requirements. 


Copes-Vulcan Division 
BLAW- KNOX COMPANY 


Erie 4, Pennsylvania 


& 
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Finger tip control for Gannon’s operators... with 
Vulcan's Automatic-Sequential group and unit con- 
trol. Operator can preselect any number of soot 
blowers for automatic sequence preselect any 
number of units or groups of units to be operated 
individually or switch instantly to single unit 
operation. Program lights and toggle switches are 
located on engraved boiler diagram. Automatic- 
Sequential systems use steam, air or a combination 
as the blowing medium without a change in equip- 
ment. Write for Bulletin 1029. 


Wall deslagger conserves steam . . . minimizes 
average slag thickness. Vulcan’s RW-3E is equipped 
with dual motors: one to traverse fast to get the 
nozzle to and from the blowing position almost in- 
stantly the other to rotate the tube slowly for 
thorough cleaning. The RW-3E may be installed in- 
doors or out, at almost any angle from side wall, 
roof or floor. It has only one outside stuffing box, no 
threads or working parts in the blowing medium to 
assure easy maintenance. Write for Bulletin 1034 


Desuperheaters improve temperature control. Variable-Orifice 
Desuperheater* (left) uses a weighted steel ball to control orifice 
opening . . . holds reduced steam temperature constant only 
twenty feet downstream from desuperheater outlet, even over a 
50-to-1 load range. Bulletin 1037. 


*Patent Applied For 


Steam-Assist (right) meets all specifications for conventional 


steam-atomizing type yet normally uses assisting steam only on 
light loads where control is most difficult. Mechanical-atomizing 
types also available. Bulletin 1024-A. 


Versatile regulator valves offer new simplicity of design. Dia- 
phragm-type CV-D (left) is designed for remote control service. It 
can be direct or reverse acting, has excellent rangeability. Piston- 
type CV-P (right) is designed for high-duty service . . . assures 
maximum power with precise positioning. 


All Copes-Vulcan valves are tailored to the job. The style of 
valve port is selected to provide optimum control for specified 
operating conditions. Bulletin 1027. 
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New 400 HP LW-80 world’s largest coal hauler 4s 
12' by 12° wide, 54'%' long. Ut hauls 100 


vara SO tons) per trip at speeds up to 34 mph, 
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from coal costs only half as much as competitive fuels 


At LeTourneau-W estinghouse Co., Peoria, 
Ill., steam is used to heat an area that has 
swelled to a million square feet of space. 
Increasing demand created the need for a 
modern heating plant to replace obsolete 
equipment. When plans were drawn for 
the new plant, fuel surveys indicated that 
the firm should continue to use coal for 
availability and economy. Estimates 
showed that steam produced from burn- 
ing coal in this area costs about Aalf as 
much as trom competitive fuels. 


Today LeTourneau-Westinghouse has 
found that burning coal in modern equip- 
ment cuts Costs in several ways. Fuel costs, 
of course, are at a minimum. Automatic, 
efficient operation has lowered coal and 
ash handling costs. And manpower re- 


quirements have been reduced from 12 


to 7 men. 


Facts you should know about coal 
You'll find that bituminous coal is not 
only the lowest-cost fuel in most indus- 
trial areas, as in the case of Le Tourneau- 
Westinghouse, but up-to-date coal burn- 
ing equipment can give vou 157% to 50% 
more steam per dollar. Today's automatic 
equipment can pare labor costs and elim- 
inate smoke problems. And vast coal re 
serves plus mechanized production meth 
ods mean a constantly plentitul supply of 


coal at stable prices. 


Technical advisory service 

lo help you with industrial fuel prob 
lems, the Bituminous Coal Institute offers 
a free technical advisory service. We wel- 
come the opportunity to work with you, 
your consulting engineers and architects. 
If vou are concerned with steam costs, 
write to the address below. Or send tor 
our case history booklet, complete with 
data sheets. You'll find it intormative. 


Consult an engineering firm 
If you are remodeling or building new 
heating or power facilities, it will pay vou 
to consult a qualified engineering firm. 
Such concerns—tamiliar with the latest in 
fuel costs and equipment—can_ effect 
vreat savings for you in efficiency and fuel 


economy over the years. 


BITUMINOUS 
COAL INSTITUTE 


Department C-09 
Southern Building, Washington 5, D.C. 


View in the LeTourneau- 
Westinghouse’ heating 
plant. In foreground is an 
Erie City 40,000) tb/hr 
type L.W.T. boiler which is 
used on stand-by basis and 
tor peak loads in extremely 
cold weather. At the right 
rear is Erie City 60,000 
lb/hr main boiler. Both 
are fired by Combustion 
Engineering Inc. traveling 
grate stokers. 


Shown are ash hoppers, 
part of United Conveyor 
ash handling system. Ash 
es are dumped from ash 
pits into hoppers from 
where they are piped 
pneumatically to silo. This 
system also handles dust 
from Prat-Daniel dust 


collectors. 


Bailey Control Panel regu- 
lates both boilers, includ- 
ing boiler meters and re- 
corders, feedwater con- 
trollers and alarms, drum 
level recorders and alarnis, 
multipointer gages tor 
draft control and return 


condensate recorders. 


New heating plant show 
ing 9000 cu ft Kalamazoo 
Tank & Silo Co. coal silo 
(on right). Coal feeds from 
railroad car intotrack hop- 
per, then moves by screw 
conveyor to 40° ton/hr 
bucket) conveyor which 
elevates coal to top of silo 
Entire coal handling sys- 
tem by Beaumont-Birch 

o. To left of coal silo is 
Kalamazoo 25-ton ash silo 
equipped with United Con 
veyor dustless rotary un 


loader. 


Westinghouse moves with coal 


Earthmoving equipment manufacturer estimates steam generated 
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What’s New from Edward Valves 


New Products . .. Problems and Solutions. . . Information 
on Steel Valves from Edward, Long-Time Leader in the Field! 


Not Single Failure Reported Years 


on unique hody-bonnet joint! 


Advances in service temperatures (above 
800 F) led to introduction, in 1945, of com- 
mercial steel valves with pressure-seal bonnet 
joint construction. These superseded bolted 
joint valves of earlier design. 


The original 45° pressure-seal gasket, used 
by Edward and other manufacturers, was a 
significant improvement in minimizing leak- 
age. But scientists in the Edward Research 
Laboratories refused to accept this as the 
best that could be done, set out to develop 
a better pressure seal joint. 


In 1953 Edward research paid off: a com- 
pletely new Edward pressure-seal design— 
with 25°-65° joint—was introduced. Design 
is shown in diagram on this page. The change 
in gasket angle, plus other Edward improve- 


ments described 


SEGMENTAL 
RETAINING 
RING seal valves. 


here, brought an 
end to bonnet joint 
leakage in pressure- 


Literally thou- 
SPACER sands of Edward 
RING 
pressure-seal 
valves have been 


installed since 1953 


in a great variety 
of services. Of 
these, not a single 


case of failure has 


ever been reported. 


Here’s Why Edward Improved 


Pressure-Seal’’ Succeeded: 


SEALING AREA MULTIPLIED! 
Improved gasket design triples sealing surface area, 
virtually eliminates possibility of leakage. 


SEALING FORCE DOUBLED! 

Angular relationship of bonnet, gasket and body 
directs more line load outward against the gasket, 
doubles sealing force. 


SPECIAL GASKET SEAL-COATING! 

A special corrosion-resistant malleable coating (.001 
inch thick) is applied to gasket, flows into minute 
irregularities, assures perfect seal 


IMPROVED BODY SEALING SURFACE! 

Possibility of any microscopic casting porosity in 
vital body-gasket sealing zone is avoided by inlay of 
corrosion resistant hard-surfacing material 


EASY DISASSEMBLY! 

Body bore has been enlarged just above gasket 
area; this permits gasket to be easily lifted out, after 
segmental retaining ring and spacer are removed 


GASKET DAMAGE ELIMINATED! 

Sharp edge of gasket has been rounded-off, elimi 
nates possible damage to gasket during handling or 
storage. 


EDWARD VALVES, INC. 


1206 West 145th Street, East Chicago, Indiana 


Subsidiary of 
ROCKWELL MANUFACTURING COMPANY 


Represented in Canada by 
LYTLE ENGINEERING SPECIALTIES, LTD., 360 Notre Dame St. W., Montreal |, Que 


Edward builds a complete line of forged and cast steel valves from %” to 
18”; in globe and angle stop, gate, non-return, check, blow-off, stop check, 
relief, hydraulic, gage and special designs; for pressures up to 10,000 
Ibs; with pressure-seal, bolted, union or welded bonnets; with screwed, 


welding or flanged ends 
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Highest Standard 
Boiler 
and Pressure Tubing 


Electric welded boiler tubing is used today by 
all of the leading manufacturers of boilers and super- 
heaters —stationary, marine, and locomotive—high 


or low pressure—and meets the requirements of 
government and commercial specifications. 

With recent changes in the A.S.M.E. Boiler Code, 
it's now possible to use electric weld boiler tubing at 
pressures in excess of 2,000 Ibs. High strength" Grade 
C” tubes are available tor even higher pressures. 


Uniformity of temper and wall thickness makes 


Standard tubes easier to roll for ght... sure fit. 
Standard’s fine, smooth surface eliminates any need 
to polish ends for tight fit. Even a microscope won't 
spot the exact location of the weld. 

Nowhere will you find any more modern and 
complete facilities for precision manufacture and 
Every length of Standard Boiler and Pressure Tubing _ I eras ; 
. , inspection of Boiler and Pressure Tubing than you'll 
is tested at pressures far beyond code requirements ‘ 


and can be readily bent or otherwise fabricated. find at Standard 


For complete information on all Standard prod- 


ucts and services send for free 8-page folder today. 


STANDARD 


Pree S-page folder on THE STANDARD TUBE COMPANY and 
all Standard products. MICHIGAN STEEL TUBE PRODUCTS DIVISION 
Write address below. 24400 PLYMOUTH ROAD . DETROIT 39, MICHIGAN 


Welded st Welded rhe teel mer Roile nd Heat Exchanger 
e rigudized pattert per pe OD to 6° OD 028 to 270 wall 
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DE LAVAL- STOECKICHT 
in PLANETARY GEAR 


..for high speeds... high horsepower 


Proved in hundreds of installations abroad 
totalling over 3,000,000 horsepower—now available in America! 


For all high torque power transmission 
applications such as pump turbo-generator 


and compressor drives in industrial, 


municipal and marine installations. 


This cutaway view of the 
De Laval-Stoeckicht Planetary 


Gear shows how it provides 


flexibility for proper load 


distribution throughout the gear 


members. The thoroughly 


proved and tested design is completely 


reliable in transmitting high horsepower 


for high speed applications. @ Highest 


efficiencies (98% or higher) ...no high 


speed bearings ... less friction losses. 


Check 
These Advantages: ll 


Small Size — Light Weight Convenient Arrangement | Wide Application a 
Compact—low weight per hp. Sizes range Co-axial or “in-line" arrangement Capacity range shown in 
from 22” to 46” in diameter, depending of gear members takes up far less shaded area on chart below. 
on horsepower requirements. Example: space than parallel axis gears For other applications, contact 
5000 hp planetary unit weighs 1700 Ibs. of equivalent horsepower rating. your De Laval Sales Engineer. 


against 6000 lbs. for conventional gear. 


og 22 to 46 \ GEAR SELECTION CURVES 
=A) Th 
= 
& 
4 
For further details, 
write for Bulletin 2400. 


Sleam Turbine Company 


886 Nottingham W ay, Trenton 2, New Jersey 
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Increase boiler capacit 


Steam stations everywhere profit from multi-stage Cooper 


Bessemer M-Line air compressors used to clean slag and asl 


with > 0) e r - e r deposits from boiler unit surfaces. For example, four stean 


stations of Southern California Edison Company, the Sayre 


4 ville station of Jersey Central Power & Light Company, the 
air Compressors for Breed Plant No. 1 of Indiana and Michigan Electric Com 


pany, and the Philip Sporn Plant Unit No. 5 of the Ohic 
soot blowin service , Power Company . . . all depend on the experience and efh 
g cicne y offered by Cooper Jesseme! 


You'll find air cleaning with Cooper-Bessemer equip 


ment the most effective and economical answer to a con 


tinuing problem. Automatic regulation, heavy-duty con 


4 


TO MEET 
SEVERE SERVICE 
REQUIREMENTS 


Direct motor-driven multi-stage centrifu- 
gal compressors for sizes from 3000 cfm 


Extreme accessibility is another plus feature of motor-driven FM compressors in the 
Sayreville station of Jersey Central Power & Light. 


com) sor, rated 500 hp @t 400 rpm, cuts 


compoct F 


costs at the 


et steam-electric 


struction and a range of horsepower sizes offer you the 


ideal unit 


For your next steam generating unit, check with stale 
Cooper-Bessemer for the latest in soot blowing services. 
Sizes are available up to 10,000 hp in both reciprocating and ae 
centrifugal designs. Write for additional information. : 

GENE 


Grove City *« New York «¢ Chicago 
Washington San Francisco « Los Angeles Houston Dallas ENGINES. GAS DIESEL GAS DIESEL 
Odessa « Pampa «+ Greggton « Seattle « Tulsa ¢ St. Louis COMPRESSORS: RECIPROCATING AND CENTRIFUGAL 
Kansas City Minneapolis * New Orleans Shreveport 
COOPER-BESSEMER OF CANADA, LTD... . 
Edmonton Calgary Toronto Halifax 
COOPER-BESSEMER INTERNATIONAL CORPORATION ... 
New York « Caracas + Mexico City 


Multi-stage reciprocating compressors for 

availability 


ee 
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Below, Solid-Pour Steam 


Main Conduit where addi- 


tional drainage was needed 
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leading Midwest public utility uses 


urable Thermobestos Insulation 
underground steam lines 


Johns-Manville Thermobestos provides its own support 
in wet concrete... after drying, retains its original 
conductivity—lowest of all the calcium silicates 


A ciant public utility in the Mid- 
west has discovered an ingenious way 
to use Thermobestos’ underground 
it’s known the “solid pour” 
method, and it’s illustrated below. 


as 


“solid pour” 
that you 
and ma- 


Those who've tried 
construction will tell 
can’t match its economy 
terial savings are truly substantial! 
There’s no pouring of separate bot- 
tom, no building 
forms, no envelope! And Johns- 
Manville Thermobestos pipe insu 
lation lets you use this economical 
method just about anywhere. 


you 


Thanks to its high compressive 
strength, Thermobestos needs no 
pipe supports, provides its own “no 
cost” buffer between pipe and con 


Above, Solid-Pour Steam 
Main Conduit 


hown in 


and placing of 


Ready for “solid pour.” Thermobesto 
posit 


crete. Thermobestos and “solid pour’’ 
methods have been successfully used 
in areas where drainage problems 
exist and flooding is a_ possibility. 
For even though it should become 
saturated with water, Thermobestos 
regains its original low conductivity 
as soon as it dries out. 

Ever since its introduction, Ther- 
mobestos has been widely acclaimed 
throughout the power-generation and 
process industries for insulating in 
door and outdoor pipelines to 1200F. 
Its & factor is the lowest of all insula 
tions in general use for these services. 

Thermobestos also offers top 
strength and rigidity; withstands 
crushing, easily resists unusual serv 
ice abuse. Yet with all its strength, 


lon with waterprool 


Easily 


Here 


it is lightweight for easy handling 
and fast application. 

A hydrous calcium silicate that’s 
molded to size for proper fit, Thermo 
bestos is quick, easy to apply its 
strength makes it particularly adapt 
able to time-saving prefabrication of 
fittings and bends. Furnished in large 
sections, Thermobestos reduces the 
number of joints needed . 2. comes 
ina complete selection of pipe insula 
tion sizes up to 80" O.D. Also avail- 
able in 6” x 86" and 12” x 36” blocks 
ina full range of thicknesses. 

Let us send you a copy of the in 
formative Thermobestos booklet, 
INI69A. Write Johns-Manville, Box 
14, New York 16, N.Y 
Port Credit, Ontario. 


In Canada, 


Jouns-ManviLte JM 


weight 


trench Thermobesto how 


withstands 
in the 


of poured concrete. 


i 


diagram for trenching detail with conerete poured solidly around 


partly installed (se« 
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Refinery 


No maintenance for Crane Pressure-Seal valve 
on 10-year high-pressure/high-temperature service 


Ten years ago two 10-inch, high-pressure- 
temperature gate valves were installed in 
the power plant of a Midwest refiner. Each 
one was installed on a boiler lead line, where 
steam service is 900° F. at 1280 psi. 

One valve is a conventional bolted bonnet 
type; the other, a Crane Pressure-Seal 
Bonnet Valve 

The bolted bonnet valve has required 
major maintenance four times in ten years 
because of bonnet joint leakage. 

The Crane Pressure-Seal Bonnet Valve, 
during the same period, has never leaked . . . 
has needed no maintenance of any kind! 


Cc RAN E VALVES & FITTINGS 


KITCHENS 


PIPE PLUMBING 


Since 1855 


24 


Conventional valves fight line pressure 
with heavy flanges and bolts at the bonnet 


joint. The bolting requires restressing and 


maintenance with each extreme change 
in temperature. Crane Pressure-Seal design 
harnesses line pressure to keep the bonnet 
joint tight desjite extreme variations in 
temperature and pressure. 


For complete information about Crane 
Pressure-Seal Bonnet Joint Valves— gates, 
globes, angles, stop-checks and swing-checks 

in 600, 900, and 1500-pound classes — call 
your Crane Representative, or write to ad- 
dress below for new Circular AD-2336. 


HEATING 


yg 


Here's the Crane Pres- 
sure-Seal Joint that elimi- 
nates bonnet joint leakage 
and maintenance on high- 
pressure -tempercature 
services. 


AIR CONDITIONING 
Crane Co., General Offices: Chicago 5, Ill.— Branches and Wholesalers Serving All Areas 
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2. ELECTRIC GENERATING GROUP 


CONDENSATE PUMP WATER 


3. FLUID HANDLING GROUP 


LOOK ALL THREE 
FOR POWER 


Power plant reliability often depends on the effect of one component of the Fluid 
Handling Group on another. As the manufacturer of all major components of 
this group, Worthington has a reservoir of experience and knowledge that can 
benefit you. This “‘system-wise experience” with modern complex plant equipment 
ean help solve your fluid handling problems. To put “system-wise experience”’ 
to work get in touch with your nearest wo i) T H InN re! T red > 
district office. Worthington Corporation, 


1. 
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VENTILATING 


AIR CLEANING 


BUFFALO FORGE 


BUFFALO, 
seine BUFFALO PUMPS DIVISION 


Canadian Blower & Forge Co.. Ltd., 


AIR TEMPERING INDUCED DRAFT 
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COMPANY 
NEW YORK 
BUFFALO, N. Y. 


Kitchener. Ont. 


EXHAUSTING FORCED DRAFT 
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WHY YOU GET MORE 
AIR PER HORSEPOWER 
WITH ‘BUFFALO’ 
AIRFOIL FANS 


COMPLETELY STREAMLINED INLET. Wheel flange 
and matching inlet bell form true half-circle, eliminating 
turbulence causing flat spots. GENEROUS INLET BOX 
DIMENSIONS give lower loss through inlet boxes than 
competitive makes, thus smoother air entry. VARIABLE 
INLET VANES, when used, are placed well into the inlet 
throat. Horsepower-reducing spin developed by the vanes 
is therefore fully utilized by the wheel. WHEEL DESIGN 
incorporates proper blade passages and air-flow through 
the wheel, in addition to airfoil blading, to produce 
maximum efhciencies. SCROLL shape lets air stream from 
blade Passages to the housing channel with greatest ease. 
DIVERGENT OUTLET provides the optimum of static 
regain as the air passes from the cut-off, mMsuring the most 
efficient performance. Conventional outlet fans have a 


considerable amount of turbulence at this point, 


BUFFALO AIRFOIL FANS ARE BUILT TO: 
@ Capacitics in excess of one-half million 
@ Pressures of 8O° water 


@ Outclast all other airfoils* 


*Every Buttalo Fan brings you the extra 
benefits of the famous Factor 
construction the built-in QUALITY 
that assures trouble-free satisfaction and 


long life. 


COOLING HEATING PRESSURE BLOWING 
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... ANSWERING YOUR QUESTIONS ABOUT 


A pextor Number 1 for boilers 


HOW MUCH CLEANING IS NECESSARY 

BEFORE APEXIOR-COATING? 
\surtace no cleaner than good operating 
practice demands is all the foundation 
needed tor Apexior Number 1 the 
coating that ever atter holds steel at 


new ly leaned iene y. 


HOW DOES THE DAMPNEY 

TEST KIT SERVE? 
By saving man-hours that might be ex 
pended needlessly. A quick, three-step 
check tells when cleaning has delivered 
just-right surtaces, prepared neither less 


nor more than necessary, 


DOES THE APEXIOR-COATED BOILER 
STAY CLEAN IN SERVICE? 


Because Apexior discourages deposit 
formation and bonding, the coated boile: 
needs less « leaning less often Inspec tion 
Is easier, too tor a sound Apexior 
surtace reveals itself readily, assuring 


equally sound steel 2! mils beneath. 


DOES CHEMICAL CLEANING 

AFFECT APEXIOR? 
In no way. Rather, Apexior takes on the 
added tunction of preventing acid-metal 
contact and the resultant attack, how 
ever slight that might occur, ‘| hose en 
vaged inp chemical cleaning report that 
\pexior speeds the process by keeping 


deposits tew and less tenacious. 
WHEN SHOULD A BOILER 
BE APEXIOR-COATED? 


lo seal water-contact surfaces perma 


nently at highest efhciency and take them 


sately through the initial shake-down 
period, a new boiler should be Apexior- 
coated immediately after erection ; an op- 


erated boiler, immediately after cleaning. 


1S APEXIOR BOILER COATING DIFFICULT? 
Nort at all. Apexior is brush applied — by 


hand to drums and flat areas; by ai 
driven tube turbine, brush-equipped, to 
tube interiors. Application is regularly 
made by plant crews with or without 


nitial Dampney supervision. 


HOW LONG DOES APEXIOR LAST? 

\ conservative estimate: Five years be 
tore retouching or renewal. Under ideal 
conditions: ‘Ten to twelve . for 
\pexior’s primary function is preventive 
maintenance its life, directly propor 
tional to the work it has to do in sup 


plementing good boiler practice. 


This message one of series — presents 
more reasons why Lpextor Number 1, first 
used anside boilers in 1906, ts today manufac 
tured in the United States and four foreign 
countries to meet world-avide demand for pro 
lection a} 

hotler tubes and drums 

evaporators 

deaerating and feedwater heaters 


steam turbines 


MAINTENANCE FOR METAL 


AMPNEY 


HYDE PARK. BOSTON 36, MASSACHUSETTS 


x 
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During shop fabrication, ninety 
K-Welds ... Kellogg’s inert gas 
shielded technique of manual are 
welding ... were made by Kellogg on 
the Type 316 stainless main steam 
piping for Philadelphia Electric Com 
pany’s Eddystone Station, Unit No. 1. 
All were heat treated after welding, 
at 1900-1950 F. 

In the photo above, the K-Weld 
root bead already has been deposited 

using 1 16 in. filler wire (16 Cr.-8 
Ni.-2. Mo.). The operator is making 
the second pass by conventional man- 
ual are welding. This and the remain- 
ing passes are made using covered 
electrodes (B&W 16-8-2) for this ex- 


Fabricated Products Sales Division 


KELLOGG’S 


K-WELD 


TECHNIQUE 


KEEPS PACE 


tremely heavy-walled section. power penerating Compan 
Inspections by liquid penetrant manufacturers of boilers, 
and radiography ... four for each weld and allied equipment. 
. were as follows: (1) After the first 
s in.; (2) Halfway between °s in. 
and outer surface, provided the dis 
tance Was greater than *, In.; (3) On 
completion of weld; (4) After solution 
heat treatment. These inspections 
show the extent to which Kellogg 
goes, beyond code requirements in 
this case, to control quality of fabri- 
cation. 
The M. W. Kellogg Company wel 
comes inquiries on its complete service 
to the power piping industry from 
consulting engineers, engineers — of 
deposit 


inder controlled mmert 


THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17,N.Y. 


\ BAIDIARY OF PULLMAN INCORPORATE 


POWER P 
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UNIFORM WALL THICKNESS. Every UNIFORM DIAMETER. ELECTRUNITE 
ELECTRUNITE Tube is made from process of forming, welding, sizing, 
flat-rolled steel closely controlled results in tubes uniform in diameter 
for wall thickness. and concentricity 
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Republic ELECTRUNITE Boiler Tubing 


Installed at LeTourneau-Westinghouse Plant 


Power, key to productivity, demands a power plant 
designed and engineered to meet critical requirements 
and severe operating conditions of service. That is 
why Republic ELECTRUNITE* Boiler Tubes were spec- 
ified for the new LeTourneau-Westinghouse Company 
installation at Peoria, Illinois. 

This new power plant, furnished by the Erie City 
Iron Works Company, Erie, Pennsylvania, has a 
designed capacity of 40,000 pounds of steam per 
hour and operates at 125 psi. 

Each length of Republic ELECTRUNITE Boiler Tub- 
ing is hydrostatically or electronically tested to con- 
form with the applicable ASTM specification and the 
ASME Boiler and Pressure Vessel Code, as well as 
local, state, and boiler-insurance requirements. And 
stress values for Republic ELECTRUNITE tubes are the 
same as those for tubes made by other processes for 
temperatures up to 850 F. ELECTRUNITE is available 
for pressures Over 2000 psi. in various sizes and wall 
thicknesses. 

Made of highest quality flat-rolled open-hearth steel 
produced in Republic’s own mills, carefully controlled 
every step of the way, are reasons why more and more 
Republic ELECTRUNITE is specified by designers, en- 
gineers, and operators for vital steam generating units 
operating in every industry and community field. 

For additional Republic ELECTRUNITE Boiler, Con- 
denser, or Heat Exchanger Tubing facts, call your 


Republic representative or send coupon today. 


COMBUST IO N—September 1958 


QUALITY YOU CAN MEASURE —FARROWTEST ! Not ao laboratory theo:y, 
not a mere inspection tool, but an exclusive production test that detects 
and rejects defects of critical size. FARROWTEST is offered as an alterna 
tive to other less positive tests in accordance with table below ... at no 
extra cost. 


Length X Depth Area 
in Square Inches 


Minor Dimension 
of the Defect 
(Length or Depth) 


Wall Thickness 


| | 
| | 
20 ga. | 
18 ga. | | 
16 ga. of Wall | 
14 and 13 ga. | 12'2% of Wall | 
12 ga.and heavier | 12'2% of Wall 


FARROWTEST detects and rejects defects completely penetrating 
tube wall, or equal to, or greater than, those shown in this table 
Where required, sensitivity of FARROWTEST equipment can be cali 
brated to reject defects of lesser specified area than shown in 


table, at extra cost 


EPUBLIC | 
| | 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION 
DEPT. C-5159-A 
209 EAST 131ST STREET + CLEVELAND 8, OHIO 
Please send the following literature 
FLECTRUNITE Boiler Tubes 
ELECTRUNITE Heat Exchanger Tubing 
FARROW TEST Brochure 
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‘COMPLETE LINES oF WALWORTH Vatves 


% 


POWER PLANT SERVICE 


Featuring Walworth Pressure-Seal Valves 


Here are cast steel valves built for high-pressure, high- 
temperature service. The unique bonnet-to-body design 
utilizes internal line pressure for a tight, leakproof con- 
nection. The higher the pressure the tighter the bonnet 
joint! Bulky, heavy bonnet flanges, bonnet studs, and 
nuts are completely climinated providing a modern 
valve design of truly streamlined proportions. Maint: 

nance is simplified as Walworth Pressure-Seal Valves 


are easily assembled, disassembled. and insulated. 
Walworth Pressure-Seal Valves are available in 600 
900, 1500 and 2500 Lb ratings, ASA B16.5 — 1957, and 
ina wide range of sizes and types. Complete informa 
tion is available from your nearby Walworth Distributor 
- or — write Walworth for a free copy of Circular 16. 


ay WALWORTH SMALL CAST STEEL Y-GLOBE 


i; s/7 VALVES. Simplified design eliminates many WALWORTH IRON BODY GATE VALVES. 

of the problems encountered in high-tem- 
Straight-flow port design reduces fluid turbu- 
perature, high-pressure service. No bonnet f 
improved moans lence to a practical minimum. Seat rings o 
life end-seated type are screwed into the body. 
4 Brass liner on glands assures greater resis- 


tance to corrosion and scoring. Available 
WALWORTH LUBRICATED PLUG VALUES. Easy 
turning— quick operating. Lubricant can be 
renewed while the valve is in service. Lubri- 
cant completely surrounds the plug ports 
for a tight seal against leaks. Remember, 
always use Walworth Lubricant in Walworth 
Lubricated Plug Valves. 


WALWORTH CAST STEEL GATE VALVES. Bolted 
bonnet, wedge gate, OS&Y. Bonnets and 
bodies are engineered to withstand pressure 
and minimize distortion. Heavy steel walls 
provide extra strength and longer life. Deep 
stuffing boxes in all sizes (2 to 24’) insure 
tightness and maximum packing life. Also 
available in globe and angle types. 


WALWORTH BRONZE VALVES. Standardized 
lines of bronze valves provide an unsur- 
| passed system of interchangeability of 
parts, drastically reducing inventory prob- 
lems. Walseal Valves with brazing ends also 


i available in a variety of types. 


O Fi 


750 THIRD AVENUE, NEW YORK 17, N.Y 
DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


WALWORTH SUBSIDIARIES: ALLOY STEEL PRODUCTS CO. © CONOFLOW CORPORATION @ GROVE VALVE AND REGULATOR CO. 
M&H VALVE & FITTINGS CO. @ SOUTHWEST FABRICATING & WELDING CO., INC. ©@ WALWORTH COMPANY OF CANADA, LTD. 
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‘ performance is a matter of pride... 


NEW ENGLAND ELECTRIC SALEM HARBOR STATION 


HEAT EXCHANGER TUBE 


One of the Northeast’s most modern and efficient steam power plants, 
Salem Harbor is being expanded to deliver 300,000 kw to 
New England's homes and industries. 


Scovill Aluminum Brass Heat Exchanger Tube has been specified for 
installation in condensers serving Salem Harbor's 80,000 kw reheat-type 


turbo-generators . .. where trouble-free operation is essential in 


maintaining high efficiency. 
Let Scovill Technical Service and Scovill Heat Exchanger Tube help you, 


also, to achieve trouble-free performance. 


A Scovill Manufacturing Company, Mill Products Division, 99 Mill Street, Waterbury 20, Connecticut. Phone Plaza 4-117) 
+ for Applications from Marine to Petrochemical, From Compressor Intercoolers to “Cat-Cracker’ 
Exchangers, in these popular Alloys Phosphorized Admiralty Admiralty Arsenical Admiralty Red Brass, 85% Deoxidized 


Copper Arsenical Copper Cupro-lickel 10%-20%-30% Aluminum Brass e Aluminum Bronze,5% Muntz Metal Duplex Tube 
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Control Room for Cyclone Furnace Boiler at Mathews No. 2 Power Plant of Greenwood 
Mills, Greenwood, S.C. Bailey MINI-LINE System concentrates controls at operator's station, 


How BAILEY simplifies operation of STEAM PLANTS 


Your operators can work more efficiently, make ad- measurement. combustion, and automatic control 


justments faster when you put Bailey Controls at are your assurance of the best possible system. 


their finmeer tips. 
| 2. Experience 

Bailes is the choiee of virtually all the most efficient 
Bailes Iengineers have been making steam plants 

work efliciently for more than forty vears. Veteran 


report 
engineer and youne engineer alike. the men whe 


plant= on the Federal Power Commission's heat rate 


Here's whi: represent Batley. are storehouses of knowledge on 
measurement and control are up-to-the-min- 


1. A Complete Line of Equipment 
ute on the latest developments that can be applied 


You can be sare a Bailes bineineer will offer the right 
to your problem. 


combination of equipment to fit vour needs, 


Panik \ mianulactures a complete line ol standard, 3. Sales and Service Convenient to You 


There's a Bailey District Office or Resident Engineer 


compatible pneumatic and eleetrie metering and con- 
Close to vou. Cheek vour phone hook for expert 


trol that) has proved itself. “Phowusands 
eneimeering Counsel on your steam plant problems. 


of successful installations invelying problems in 
Al38-1 


instruments and controls for power and process 


BAILEY METER COMPANY 


1025 IVANHOE ROAD ° CLEVELAND 10, OHIO 


in Canada—Bailey Meter Company Limited, Montreal 
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Westinghouse 
; canned motor-pumps 


specified for KP&L outdoor installation 
The Kansas Power and Light Company recently leakage feature eliminates injection water sealing eS. 
increased the capacity of its Tecumseh Station with Two pumps provide the required boiler water a 
the addition of a 75,000-kw outdoor unit. This circulation to deliver 635,000 pounds of L000 F ie 
new addition, the most efficient in the plant, will steam at 1800 psi. A third Westinghouse pump 1 es 
operate day and night as the base load unit. To kept on hot standby. All three are rated at 4070 
insure reliability, Westinghouse canned motor gpm, 1958 psi, 615 °F E 
} pumps were specified for the Combustion For further information on the tested and . 
| Engineering Inc. controlled circulation boiler. proven Westinghouse canned motor-pumps, con 
Westinghouse pumps were selected because: tact your Westinghouse sales representative, or bay 
if they have been proven for long-term continuous write: Westinghouse Electric Corporation, Atom hy. 
operation in many other installations: the zero Mquipment Dept., P.O) Box 217, Cheswick, Penna 


you can BE SURE...1F ITS \ Vesti nghouse 


1500 miles 
of Spiralectrodes 
in Precipitator Service! 


That’s real proof of superior performance. 
Over 1500 miles of these emitting electrodes have been 
installed in electric precipitators . . . delivering 50 
to 100% more electron emission than conventional 
types of electrodes. 

There are sound reasons why Buell Spiralectrodes are 
providing superior emitting efficiency in actual dust col- 
lecting applications. 


@ Spiralectrodes are “emission engineered” — pitch and 
diameter are custom designed for each application . . . of 
critical importance with high resistivity dust. 

@ Spiralectrodes are precision made from stainless steel— 
of uniform quality, corrosion-resistant. 

@ Spiralectrodes minimize efficiency-loss of dust build-up 

no horizontal surface to collect dust, positive rapping 
cleans electrodes. 

@ Spiralectrodes maintain predetermined tension (no 
weights required) .. . dampen effect of vibration caused 
by electrical pulsation, thereby minimizing electrode 
breakage. 

@ Spiralectrodes’ controlled area emission stops sparking 
effect of “point emission.” 


The superior operating character- 

istics of Spiralectrodes contribute 

to continued high efficiency of 

OPERATING RANGE Buell ‘SF’ Precipitators. Detailed 
> information of this and other ex- 
clusive features are described in 
a booklet, “Buell ‘SF’ Electric 

SPIRALECTRODE i Precipitators.” Send for your 
ELECTRODE A re copy: write Dept. 70-I, Buell 


ELECTRODE B Engineering Company, Inc., 123 
William Street, New York 38, 
New York. 


EMISSION IN MILLIAMPS 


PRECIPITATOR VOLTAGE IN KV 


\bove chart illustrates the superior emission of the Spiral- 
ectrode: its corona voltage is lower and its emission is 
higher than other types of emitting electrodes over the 
enlire operating range of industrial precipitator voltage. 


Eeperts at delivering Extra Efficieney in DUST COLLECTION SYSTEMS 
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COMBUSTION 


What About a History of Steam Power Engineering? 


The July issue of A/echanical /engineering included a 


fascinating review of a recent book entitled ‘History of 


Hydraulies’’ by Hunter Rouse and Simon Ince. Among 
other things the reviewer, W. J. Rheingans, pointed out 
that the authors succeed in bringing alive, placing in 
proper perspective and giving meaning to the time 
honored pioneers whose names are identified with the 
laws and formulae of hydraulics. 

There are many books which present a superficially 
descriptive history of important developments in steam 
power engineering. Some of these are very handsomely 
illustrated, are written to attract youth to the excite 
ment of engineering accomplishments, and serve a very 
useful purpose to awaken interest in the profession 
Histories of the stationary steam engine and the steam 
locomotive are included in literally hundreds of vol 


umes. Many manufacturers have prepared histories of 


their particular commercial achievements. Some engi 
neering treatises, such as Stodola’s two volume exposition 
on turbines, contain much valuable historical imforma 
tion. 

Why then, you ask, propose adding another book to 
library shelves? The answer is that past histories have 
been more devoted to things than to men, to chronologi 
cal setting forth of developments rather than to the 
impact of these developments upon society 


COMBUSTION September, 1958 


It is known to a few that the Perkins family of engi 
neers designed and operated small 2O00-psig boilers im 
nineteenth century England. But how does one explam 
the engineering background of persons who conceived of 
things so far beyond the vision of their contemporaries ? 
What kind of a person was William J. M. Rankine who 
nearly a century ago wrote, as a part of a book on steam 
engines, the first exposition of thermodynamues, a treat 
ment that has been copied and juggled about by literally 
hundreds of writers of later thermodytanmiues texts 
And what about the men around Vhomias A. Edison im 
the early days of the central station mdustry? Plow did 
they combine technical pioneering with manufacturmy 
skill and financial organizing ability? Who kept alive 
the practice of using the reheat cycle at a time in the late 
twenties and thirties when it seemed to be out of favor 
in the utility mdustry 

One could think of many other questions that would 
show additional areas of the untold story of steam power 
engincering. Perhaps this is a project for the recently 
formed Society tor the History of Technology or tor a 
university research center, as the State University of 
lowa did in the case of the “History of Hydrauhies 
Future yvenerations of engineers will be the ultimate 
beneficiaries of the perspective that will result: trom: thre 
publication of such a history 
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1—The compactness of the PCC 100,000-ib per hr packaged boiler is dramatically pictured above where the unit is shown in transport through the 
streets of Waterbury, Conn., headed for the Scovill Manufacturing Co. power plant shown prominently in the background 


Packaged Boiler Meets Process and Power Needs 


With the advent of the packaged water tube boiler 
it was only a matter of time before its unit capacity 
ratings would grow to a size sufficient for full scale 
industrial service. Here is the “largest’’ ever built 
now supplying steam at well over 75,000 Ib per 
hr and at the same time meeting the load swings on a 
400,000-lb per hr demand. 


Conn., the 
lony 


CONILL Mig. Co. of Waterbury 
try oldest) bra 


cout 


las been a 


trong behever 


been yvenerating power continuously since and 


through the years ha readiness to employ 
the latest 
kw 


cat thee 


displ ived il 


ulvances m the technology For example 
mistalled its first 


ats power plant was oper 


steamn turbine 
vertical by 
then darimg pressure of 250 psi; by 1920 a 
had idded It is net 
Seovill the highest 


Dinlt a per hr de 


Lop turban been SUPpPrismg 


then, to tind capacity 


borler ‘ 


kaved 
this past vear 


plant power It has 


By CHARLES K. STICKNEY * 


Scovill Manufacturing Co. 


The Plant Need 


Belund the Seovill decision on this Combustion Engst 
PCC 120 unit 
need to keep control over the 


is the recurring imdustrial plant 
load 


electri 


stated 


hecrmhy 
different rates of 
growth lor process steam as 


Scovill's 


steam lor 


veneration power tradition, broadly 


tbhove, had led to receptanee Ove! the vears of ever larger 
steam generators to benefit from the operating 
units \s ua 
process were bemg supplied 
almost P50,000-1b 
per hr umt and the other a 150,000-1b per hr design, both 
onl or pulverized coal tired and operating at 6600 pst io) 
total steam Several 


fired boilers of many vears standing still in working con 


mherent these larger result the steam 
both 


entirely by 


needs tor power 


two large boilers, one a 


temperature Stoker 
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Fig. 2—Side view of the boiler in place stows fd ductwork cn the left and 
the furnace gas outlet, above, and to the right 


dition served more tor standby dutv and only meiden 


tally lor process steam loads 
Over and above the problem ol keeping ahead of the 


plant load growth was still another, a more pressing prob 


lem This problem was the variable size of seasonal 
loads, the winter load demand on the one hand and the 
summer load other Phe load 
as of 1955, had grown to 160,000 Ib per hr with every 
prospect of its reaching 150,000 Ib per hi This total 
load amounted to more than the then design rating of the 
installed steam generating capacity Further, the sum 
mer load bid fair to reach 325,000 1b per hi Phis latter 
condition made it imperative that the larger of the two 


operating boilers, the 250,000-Ib per hr unit, be always 


demand on the 


in serviceable condition throughout the year and around 
the clock In addition, the 
climbed to 90,000 Ib per hr 
annual 


summer weekend load had 
Obviously scheduled out 


ages lor boiler inspections or routine miaimte 


nance on the 250,000-1b per hr unit had to be limited to a 
weekend or else management would have to deliberately 
shut down much of the plant production 


Fig. 3—Instrument panel and firing aisle of the packaged unit give good 
indication of the boiler's relative space requirements 


Phe solution to this situation was clearly more steam 


ing capacity and at a pressure level that would permit 


sand auxiliary steam 
boiler that 
1) flexible 


a fairly 


electric generation as well as proces 


Seovill began shopping for a would supply 


range 


load a 


this steam need and yet be 


that is, perform well over wide range of 


characterized by winter agaist summer need 


tively quick im response so that the boiler could absorh 
demand swings created by 


or assume the heavy 


plant departments; (3) compact plysieal dimension 
so that the steam generator could be 


structure 


housed within the 


existing boiler house boiler, Bigs. || 


was selected to fulfill these requirement 
The Boiler’s Operation 


Phis boiler, equipped for oi firing, has a rating 
of 100,000 Ib per hr at 660 psig, 750 FF. The oil supplied 
relatively low im sulfur and 
\t the L00,000-Tb per 
hr rating the oi reaches the burners at 150 pst and at 
200 


to the unit is a domestic oil 
comparatively free of vanadium 


Phe umt is pressure fired with heated air tor 


Fig. 4—Boiler front shows three burner assemblies; two boiler feed pumps, 
one on left a turbine-driven design and that on right a motor-driven one 
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combustion delivered by a separately supplied packaged 
Lyunystrom: am heater Phe full particulars for the 
boilers operation make up the data in Table I, and the 
curves for Pig. o 

AIL boilers are fed trom a common water supply Phe 
upply, taken from the Mad River, runs as high as 50 
per cent makeup and requires external chemical treat 
ment before admission to the boiler eyele. After treat 
ment, a heat exchanger fed by drams from a continuous 
blowdown flash tank raises the temperature of the 
makeup water betore it is admutted to two deaecrating 
heaters. These deaerating heaters then supply the 
common teedwater main Three pumps, two turbine 
driven and one motor-driven, rated at 300,000 1b per 
hr each deliver the water to the boiler drums 

In the case of the new PCC umt a Copes flowmatic 
tvpe AO regulator is used It is of the two-element 
type responding to rate of steam flow as well as to vari 
itions im bower water level Phe feed control is entirely 
mdependent of all other boiler controls and instruments 
should combustion control, flow meters or level recorders 
be out of service tor any reason, the feedwater regulators 
continue on fully automatic operation, holding the boiler 
water level within close limits and providing the correct 
rate of teed the steammyg conditions 
permits fast steaming boilers, which have compara 
tively little water storage capacity im their drums, to 
he operated at the optimum level ot safety and efhereneys 

Individual boiler combustion controls have been im 
stalled for each steamimg boiler, but they work off a 
master controller so that a selected boiler regulator can 
be adjusted to absorb load swings Phe PCC umt has 
been assigned this duty because it responds rapidly to 
these demands. It should be stressed at this point that 


40 


ad 


Fig. 6—Sample Monday steam flow chart pictures the load swings ab- 
sorbed by the PCC unit as well as the time to get unit on the line 


Fig. 5—Plotted test results show salient features of the boiler'’s actual per- 
formance against predicted for full load range 


the load variations in a plant such as Scovill’s can be 
quite severe. The electrical demand registers sharp 
changes as billets, for example, are undergoing processing 
\n example of the typical load variations absorbed by 
the PCC boiler is shown in the flowmeter chart of Fig. 6 


Performance 


In yeneral the actual performance of the boiler equaled 
or exceeded the anticipated. Of particular note 1s the 
total steam temperature curve. The unusually flat 
characteristic of this curve ts achieved without the neces 
sity of steam temperature control equipment. The 
temperature is about 10 deg F higher than anticipated 
due primarily to low feedwater temperature. However 
since all boilers deliver steam to a common header and 
the present boilers produce steam slightly under 750 F 
the somewhat higher temperature from the neweomer ts 
welcomed 

\t the low end of the boiler’s operating range a special 
condition peculiar to the Scovill plant exerts its influence 
upon practical loading limits for this PCC unit. The 
existing stack 1s relatively large and produces a high 
furnace draft with resultant high excess air and high 
steam temperature at loads below 25,000 Ibo per hr 
\Ithough it has been possible to improve the air flow 
control at low ratings by manual adjustment of the stack 
inlet damper, very infrequent operation at loads below 
90,000 Ib per hr make this adjustment unnecessary. 

hig. o shows quite well the boiler’s performance ove! 
the complete range of load conditions. It 1s possible to 
bring the unit up to a rating of 120,000 Ib of steam per 
hr and it was held at this level for one hour while steam 
purity tests were run. At the maximum continuous 
rating of 100,000 Ib per hr results have been excellent 
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Fig. 7—Construction drawing gives interesting overall dimensions and locations of the boiler's major parts 


and Table | compares actual against design for all per 
tinent lactors 


Quick Response 


controlled 
Station 


Phe circulation boilers in 
Marine the PCC’'s de 


signers to expect quick response to load changes as well 


history of the 


and central service led 


as very fast startup and shutdown. This expectation 
has been met and the new boiler can be brought up to 

Similarly, it can be taken 
short order 


load in less than two hours 
out for service im relatively 
This facility for quick startup and shutdown tits im 
very well with Scovill’s need tor tight schedules for main 
tenance and inspection 
Under usual load conditions the new boiler, as men 


tioned im the section on perlormance, serves to absorb 


the load swings and as such has lived up very well to the 


requirements for quick response 
Compact Size 


Phe third essential the new boiler EX PEt ted to meet 
was that of relatively quarters Phe 
allotted had been occupied by a 30,000-1b per hr unit 
modern, natural circulation ce 


spall Space 
and the most compact 
sigh that could be placed in the same area was a 70,000 
Ib per hr unit The PCC, 100,000 Tb per hi 
comfortably fits mto this section 


rated at 
lig. 7 gives the exact dimensions of the umit, but thre 
boiler proper measures approximately 13 ft across the 
front by 34 ft deep by 15! ft high Iexasting bunlding 
steel permitted imstallation of the 
heater and the forced dratt fan above the 


Lyjunystrom air pre 
boiler 


Centrifugal Compressor for Soot Blower Duty 


Electrical utility engineers will watch with interest 
the performance of an unusual, or what might be called 
type of air supply for boiler soot 
blowing and station service in a power plant. The new 
has been selected for the 1,715,000-Ib per hour 
Sin the Avon Station of the Cleveland Electriu 
Hluminating Co., Cleveland, Ohio Number S unit) will 
be equipped with 13S Vulean soot blowers using air as 


a Selec 


an out-of-the-ordinary 


svstem 


the primary blowing medium and controlled by 
tive-Sequence system 

The exceptionally interesting feature of the plant's ai 
supply is that the air will be furnished by a fully auto 
matically controlled centrifugal compressor, supplying 
ur at 300 psi for the soot blowing and at reduced pres 
sure of 125 pst for station service Phe compressor 1s a 
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9160-rpm, 2-evlinder machine with mtercooling 


driven by 
Phe 


tlexibility 


a 2000-hp motor 


unique imstallation wall) provide the greatest 


supply Phe compressor 


possible im air 


on low air pressure and capacity requirement 


furnish the utilization 


at low 


plant with station service air at 
input 


yressure horsepower Phen, when soot 
| 


merely changes the 


then 


blowing time comes the operator 


pressure set point Phe compressor wings imte 


full 
blowing requirements 


and capacity output to take care of soot 
The 
ll times and as long as it 1s 
iterrupt the soot 
refilled 


pressure 
required volume of air 1 


available at needed, rather 


than 
while air receivers are 


having to blowing sequence 


! 
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PRESSURE LOADED SEATING 


minimizes leakage and maintenance 


Consolidated Electromatic® Reliet Valves save steam, pure water. 
fuel, and “wear and tear” on your spring-loaded valves. Pressure 
loaded seating permits closer adjustment between operating pressure 
and set point than in spring-loaded valves. Many Electromatics are 
used to purge superheaters for faster startups and as superheatet 
vent valves. They greatly reduce chances of superheater damage 
when firing up a cold steam generator or banked boiler 
Pressure loaded seating is created by channeling steam from the 
pressure vessel around the Electromatic’s exhaust and into its main 
and pilot valve chambers. Steam pressure in both chambers always 
matches that in the vessel when the Electromatic ts closed 
When pressure exceeds the Electromatic’s set point, a signal from 
controller to panelboard control station results in solenoid thrust 
that opens the pilot valve, venting the steam faster than it can ente! 
the pilot valve chamber through the clearance between the main 
valve dise and guide. With pressure in the chambers unbalanced, the 
main valve opens; steam exhausts until boiler pressure ts reduced to 
the pre-determined setting of the controller. The pilot valve and the 
main valve close instantly at this point. Action is so fast, the closely 
thy adjusted Consolidated Electromatic normally relieves overpressure 
Relief Valve. Sizes: 21 before the spring-loaded valve’s set point is reached. For automatic 
0 14”. Pressures to 3000 


psi. Temperatures to 
120 F. Double Outlet provided on the control station. Send for Bulletin 720 


or manual operation or to cut the valve out of service, a switch ts 


MAXWELL CONSOLIDATED SAFETY VALVES 
A product of 


MANNING, MAXWELL & MOORE, INC. 


TRADE MARK Consolidated Ashcrott Hancock Division « Stratlord, Connecticut 
In Canada: Mannine, Maxwell & Moore of Canada, Ltd... Galt. Ontario 


MANNING 
INI IUOOW 9 
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By IGOR J. KARASSIK* 
Worthington Corp. 


The boiler feed pump and its associated equipment 
represent a major operating and maintenance con- 
sideration in today's power plant. Here in question 
and answer form is the second of a series of three 
clinic sessions on various boiler feed pump problems. 
The replies are the work of one of the topmost pump 
authorities and give specific information which we 


hope will prove valuable to our readers. 


Steam Power Plant Clinic—Part Il 


QUESTION: 
| | are 


unit to ou 


throitle pressure 


100 000- bw 
Thi 


ment Had 


a 


tudy of the bowler feeding require 


hotler feed pumps should be in 


150,000 lh hr against a dischares 


ed each or 
p / i th / / / / 
“ure OF wo ol pumps wul operate in 
el at oad le th ing held lor 
? 
Because tl ttest addition wi 


Mille uicate that we cannot jus 


rd Pbunip tandh 


as a dase 


oad unit hy the 


hyvdrau 0 Operak he pump 


ad Dor if orre bond lo pre 


ANSWER 


It as true that power it borer 


feed pump at variable 


aVings trom) Operation ol 
speed can more easily justify the 
idditional expense of a hydraulic coupling when the load 


factor of the steam pl int as such that Irequent Operation 


at part load is contemplated Po alustrate this, it may 


be well to consider a typical boiler feed pump performances 


eurve expressed ml percentage terms of 1ts rated design 


conditions his curve shows the head-capacity of the 


speed, an assumed system-head curve 


pump at constant sy 


TYPICAL 
JF VARIABLE 


PERFORMANCE CURVE 
SPEED CENT BOILER FEED PUMP—e 


Fig. 1—From a typical performance curve a judgment can be made an 
advantage of hydraulic coupling. 


Fig. 2—Base loaded pump in five years may be handling swing loads 
and hydraulic coupling will help. 
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the speed required to meet this system head curve and 
the power consumption of the pump both at constant and 
lig. | 


It wall be noted, for mstanes 


variable speed 
that when thre 


operated at oO per cent rated capacity, it 


needs to de 
and wall run 


velop only SS.5 per cent of its rated head 


at Sf.o per cent of its rated speed Its power consump 


tion will be 52 per cent of rated power, compared to 71 
per cent when the pump as operated at full speed 
Not 


variable speed power consumption wall be a net gam, a 


Ul of the difference between constant speed and 


peed mechanisin has an efherney which ce 
Neverthe 
less, the savings im power consumption at part load opera 


the variable 
creases proportionally with its output speed 


tion are generally sufficient to justify the purchase of a 


variable speed transmission 
However, even when trequent operation at part load 


is contemplated, the choice between constant and vari 

tbl speed Operation te nds to reflect person il prelbercnees 

because the justification of varnaible speed is imtimately 

tied up with the principles followed im the evaluation ot 
Within the 


te SO per cent of the installations for 1250-psi throttle 


the ivinys past five or six vear thout 25 


{ J 

[J 

Boiler Feed 
rumy 


Space 
reserved 
for future 
addition of | \ | 
Hyd. Cplg. \ 


Electrio 


PRESENT INSTALLATION 


Electrio Hydraulio 
Motor Coupling 
> 


FUTURE ARRANGEMENT 


By" 
ig 
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pressure and above have meorporated hydraulic cou 


pling 
the 
hydrauhe couphny 


studies carried out do not justify the use ol a 


there is still a solution which would 


permit the steam power plant designer to have his cak« 
ind cat at \ 


operation now wall probably change to a swinging load im 


unit which is intended for base load 
tnother five or ten years as more efficient units are added 
to the sy 
electric motor, a baseplate extension can be added in the 
the 
hydrauhe coupling interposed between the motor and the 
Fig. 2 

It is true that the pump speed will be reduced by 2 to 


stem It suthewent Space 1S rved beyond the 


future motor moved back on this extension and a 


} per cent because of the slp in the hydraulic coupling 


QUESTION 


Our power plant has two 15,000 kw units, operating al 


ho) p 


inde pe ndently, exce pl ior 
hown on the sketch 


ope rate 


Lhe two un 


the boiler feed pumps, a 


| motor driven boiler feed pump supplies all the 


vedwater required for cach one of the unit | common 


drive 


ther ol 


tandby boi arranged for turbine 


Th 


the two 


or fe bunip 


ahtfomatically on 


fo develo) 


pump ailure of ¢ 


piotor pp ufhicient pre “re 


Since ut may nuetion from either one of the 


[ kept closed 


wo deacrating heater uction valves are 


One ot the opened by the impulse which, after a suttabl: 


leo lurdbine dad 


ven pump 


the not expected to be operated very 


tarted du 


ation. the 


irequent But the very first time thi 


pump 


an cmervout ahout G months atter its insta 


damaged at all its internai 


we rion 


TL What could have caused this failure and 


hy done to avoid tts repetition? 


ANSWER 
Lhe reason the 


to the turbine driven pump is that the pressure im 


for mstalling two valves im suction 


lini 


From Deaerat ing 
Meater No. 2 


From Desernat ing 
Heater No. 1 


Gate Valve 
No. 1 


Orifioe 


Turvine 
Driven 
Standby 
Boller 
Feed rump 


On the other hand, the feedwater regulator can be re 
moved, since speed variation will control flow to the bouer 
The reduction in the required pressure to be generated 
will about the head due to the 
lower operating speed. The master control operating 


balance reduction ol 
the feedwater regulator can be retained and used to con 
trol the hydraulic coupling 

In the particular case described here, a 1500-hp motor 
will be used Phe length of a hydraulic coupling suitable 
for this size motor is approximately 6 ft. Thus, six teet 
ol extra space must be prov ided beyond the motor itselt 
for the future installation of the hydraulic coupling. At 
these six feet of space may be wasted for a few 
when addition of the hydrauli 
coupling is predicted to be justifiable 


worst 
vears beyond the time 


the two heaters and the temperature of the feedwater at 
the suction of the two individual pumps may be unequal 
normally closed and one of them 


if the two units are operating at different loads 
the 
depending on which of the two motor driven pumps loses 


suction valves are 


pressure) Opes a fraction of a minute before the pump 1s 
put on the line 

While this arrangement satisfies the requirement that 
the two suetion lines will never be interconnected, lest 
unequal pressures in the two deacrating heaters result 1m 
flashing and steam binding, it also acts to cause ditheul 
ties when the turbine driven pump ts started up 

\s it is Stated in the question, this pump is apparently 
never operated under ordinary circumstances and ts he ld 
only for emergencies. When such an emergency does not 
arise for six months after the pump has been installed, 
the pump is not in condition to be operated tor the sunple 
reason that leakage of water through the stufling boxes 
will have drained the pump casing down to the level 
where no further leakage can take place and the pump ts 
air-bound. This is undoubtedly what happened when 
the pump seized on start-up 
several means available to avoid the recur 


l here are 


rence of this type of failure 


TURBINE 
GENERATOR WO! 
— 


CONDENSER COMOENSER 


OEAERATOR 
wo? 
CONDENSATE 


CONDENSATE PuMP NO? 


PuMP WO! 


vy 


TURBINE 
ORIVEN 
STanoeY 
BOILER FEEO 
PuMP 


MOTOR ORIVEN 
BOILER FEED 
PuMP WO — 


MOTOR ORIVEN 
BOILER FEEO 
PUMP NO? 


Fig. 4—To avoid starting failures of the standby turbine pump in emergen- 
cies it can be connected for some service with either heater from time to time 


Fig. 3—Frequent plant hook-up employs a tie-in at the boiler feed pump 
for two otherwise independent units. 
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a) The pump could be operated manually at least 


once a week, say over the week-end. The suction valve 
to one or the other heater would be opened and a high 
point on the casing vented, just in case enough feedwater 
will have escaped at the stuffing boxes. 

b) The pump can be always kept connected to one of 
the heaters. Thus, 50 per cent of the time it would be 
connected to the one umit for which it must replace the 
motor drivenfeed pump. Inthe event that it is the other 
pump that would have required replacement, the stand 
temporarily taking its suction 


It can be switched into its proper 


by pump can operate 
from the other heater 
unit manually, after the emergency will have been taken 
care of, Fig. 4 

c) Aby pass can be installed around the check valve 
in the discharge of the turbine driven pump, with an ort 


fice in this by-pass. This orifice should be selected to 


pass a nominal flow of feedwater say 3 to 5 gpm under 


the pressure differential between the discharge headet 
pressure and the pump internal pressure. To prevent 
building up pressure within the casing, a second by-pass 
or drain should be installed between the pump suction 
and some lower pressure reservoir, such as the surge tank 
for condensate into which the deaerating heaters over 
In this manner, the pump casing will always bx 


flow 
kept full of water and primed, ready to start 
rangement will also accomplish the purpose of a warneup 
line 

The by-pass around the check valve need not be closed 
after the pump has been started, since the flow through it 
will reverse and its presence will have no effeet on the 
operation of the pump The line from the suctior 
to a lower pressure reservoir can be closed manually, at 


leisure. after the pump has been started 


Stoker Coke While Making Steam 


What is believed to be the first car load shipment ot 
stoker coke produced by a continuous process in conjune 
Island 


generation Was made today by 


Lhree carloads of the new prod 


tion with steam 
Creek Coal Company 
uct were produced on a test basis in cooperation with the 
P& LE Railroad at its plant in MeKees Rocks, Pennsyv1 
vamia and shipped to a chenneal plant for use in produce 
iy calcium carbide 

Phis initial shipment is the culmination of more than 
laboratory research on the production ot 


two veurs ol 


stoker coke from Island Creek's Searlet Flame low ash 


coking coal 

In this process, coking coal is continuously ted to a 
traveling-grate stoker operated at approximately double 
its normal speed. By control of air admussion, the vola 
tile matter in the coalis burned to provide heat for coking 
and to raise steam, While most of the fixed carbon im the 
coal is recovered im the form of small-sized, porous, high 
temperature coke. When exceptionally low-ash coal ts 


used, the resultant coke is well suited for electrochemical 


and clectrometallurgical processes such as the 


ture of caletum carbide, phosphorous, and terro-alloys 


Why power plant operators prefer Blaw-Knox Buckets 


Power plant operators have relied on Blaw 
Knox Buckets for 
their outstanding record of performance and 


many years because of 
dependability. 


In addition, design excellence and rugged 
construction have earned a preferred status for 
Blaw-Knox coal and coke buckets 

A Blaw-Knox Engineer can bring valuable 
know-how in assisting in the improvement of 
your unloading and rehandling operations. Call 


him today 


245 and 2592 


two line and = four 


WRITE TODAY! | 
have full 


ope type bucke 


information on 


ts for handling coal and coke 


BLAW-KNOX COMPANY 


Blaw-Knox Equipment Division 
Pittsburgh 38, Pennsylvania 
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, in RES no substitute for a S-E-Co. CONICAL Coal Distributor — it’s truly non- 
segregating. You can rely on Stock Equipment Company's attention to details of 
design, layout, and fabrication, backed by years of specializing in this field. Be sure the 
distributor you buy will do the job it’s supposed to do — help your stokers operate more 


efficiently and economically. Get a S-E-Co. CONICAL Non-Segregating Coal Distributor. 


Manutacturers of SE Co. Co: | STOCK Equipment Company 


»cales, Coal Vaives, Coal Stoppage 
Alarms, CONICAL Distributor 


and Underbunker Conveyors 745-C HANNA BLDG., CLEVELAND 15, OHIO 
a 
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Fig. 1—Basic arrangement of Heller System of an air condenser 


The following paper as explained in the footnotes 
is a translation of a translation and hence a real 
danger exists that the thought content may not be 
as accurate as desired. The idea of an air condenser, 
though, holds such strong appeal for all power men 
that we are publishing the material in the form in 


which we have it. 


An Experimental Air Condenser In Hungary 


N TODAY'S condensing power plants the turbine ex 
haust steam 1s condensed almost exclusively by surface 
Phe availability of the 
required water quantities adds considerable ditliculties to 


condensers with water cooling. 
the selection of thermal plant sites Phe location ot 
large power plants is therefore influenced not only by the 
but by the well Ihe 
steam power plants are located at rivers and lakes, or at 


fuel supply Water resources as 
such places where there is a supply of makeup water as 
latter 


two cases need such makeup water because the condens 


required for cooling towers or cooling ponds. The 


ing Water 1s usually cooled by evaporation 

The idea to eliminate the requirement for condensing 
water for operation of condensing turbines by transtet 
ring the heat to be removed from the evele directly to the 
atmosphere is by no means new \ir condensation of a 
type known as the GEA System has already been used im 
this 
flows into a 


(sermany In irranvement the turbine exhaust 


steam surface condenser which 1s situated 
ind is cooled by forced air flow 
to the 


with a diameter larger than the 


next to the turbine room 


Phe exhaust steam 1s carried surface condenser 


under vacuum by a pipe 


exhaust opening of the turbine Jecause of these large 


pipe dimensions and operating difficulties due to leakages 


this system is not suited for larger power plant units \ 
ANIw two pipes 
with about 13 ft diameter 


turbine, for imstance, would) require 


The Heller Condensation System 


Phe Heller System of air condensation uses a different 
principle and avoids the disadvantages of the GEA sys 
tem Phe basic arrangement 1s shown in Fig. | Phi 
surface condenser 1s replaced by a mixing or direet con 
tact 


and condensate 1s 


condensing water 


through 


coudenser (0 Phe unuxture of 


removed from the condenser 


Combust 
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the /) \ 
pumped as condensing water mto the surface cooler (s 


condensing water pump portion ob 
which 1s set up outside and cooled directly by ain Lhe 
condensing water therclore circulates im a closed circuit 
filled by condensate Phat portion ol the muxture, how 
Which represents the quantity of condensed steam 1 
inte the 
Makeup water is not needed im this system 


(9) ahead of the 


evel 
pumped by the condensate pump fecdwater 
tank (.?) 

\ throtthneg 


keeps the system trom the condensing 


valve condenser 
water pump to the 
condenser under a small positive pressure 
that air cannot enter the cooling system through) po 
sible leaks 


the throtthnge valve by a 


Larger mstallations might warrant 
water turbine ahead of the 
differential ex 


thre 


condenser m order to utilize the pressure 


isting between the pressure of the cooling system 
condenser vacuui 


Because the Heller System of air condensation does not 


need makeup water, the problem of providing conden 


my water does not exist Phas miuake pe ible to se 
lect the 


other 


plant ite \n 
fact that the 


otherwise most 


idvantave of the new system as the 


nuxing condenser is cheaper and sumpler than a surtace 


condenser It further chiminates the possibility of a tem 


loss of turbine etlicreney due to dirtine ol cor 


porary 


denser tubing, as well as the equipment which would be 


otherwise needed for the treatment of condense water 


Cooling the 
heat exchangers 


condensing water mp this system require 
with particular properti Large leat 
quantities have to be removed with a small temperature 
aturated steam tem 


te 


differential available between the 
perature corresponding to the usual vacuum 
I), and the 
tdarge cooling surface or a high 
limited by the spur 
High 


«ull pore lire 


ambient air temperature Phese condition 


require air Velocity. 


possibility of using large surfaces 4 


requirements and first cost velocities on the 


other hand, produce Which couples 


with large quantities call for undesirably large tan power 
the handling of appre 


idditional yp 


\ 10 turbine already require 


nately 970.000 chm for which the 


| 
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mean. short fin 


mean, continuous fin 


| Flow 
fo) 
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quirements would sertously aifect the net station heat 


riite 
The Required Suitable Heat Exchangers 


\n ceonommeal air condenser plant therefore needs 
heat exchangers which will remove heat at low air resist 
ince While being acceptable in weight, space require 
ments and first cost Phe lack of sintable heat exchang 
ers had madeed been the obstacle to the use of air con 
densation. The practical realization of the first plant 
of the Heller System was mace possible by the ce velop 
ment of such apparatu 

In order to gain practical experience im air condensa 
tion, a full scale experimental plant was set up. By re 

Wiping an existing condensation plant first costs were 
held down while the minimum requirements for a full 
wale test were met Phe steam turbine plant of a tex 
tile factory near Budapest with S30 kw output was used 
where thie SUTLACE condenser Wits easily accessible and 
the mstalkition of a mixing condenser did not present dit 


ficulties 
Design of Cooling Elements 


New design principles were used to develop ribbed 
cooling elements (System, Beck Forgo) which were spe 
ciheally adapted to the specral requirements of air con 
densation 

When gases or thads flow along the surface of a solid 
body, the velocity of gas or fluid particles in direct con 
tact with the surface will be retarded These particles 
Which are slowed down due to fnetion make up thr 
boundary laver, extendimy along the body surface and 
mereasing thickness m the direction of flow (shown 1m 
ig. 

It a temperature difference exists between the surtace 
med the uid, a heat transter occurs in which the heat 
leaving the surface must cross the boundary laver im or 
der to enter mto the fluid flow Phe retarded particles 
Hong the surtace form an almost stationary laver with a 
temperature close to that of the surface This laver ot 
ur Which at the surtace mereases in richness in the direc 
tion of flow, prevents with mereasing effectiveness the 
transter of heat Phe change of the film coetlicrent 
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Fig. 2—Variation of film coefficient of heat tranfer shows how growth of a boundary layer on metal surface retards transfer 


Smooth || plate 


Air 


- 


| Plate with short fins 


Air 


wf 


along the surface in direction of flow 1s shown in Fig. 2 


At xX 0 where the boundary layer has zero thickness 
the film coetticient .Y begins with an infinitely high value 
but rapidly decreases as the boundary laver mereases 

Phe principle applhed now consists of preventing the 
formation of an isolating boundary laver in direction ot 
flow by dividing the cooling ribs into very short sections 
The shortened contact surface prevents a continuous 
boundary laver and thereby considerably increases the 
mean film coefficient, which reaches a value several times 
that achievable with continuous fins (Fig. 2) 

Phe short rib system had already been developed by a 
radiator factory in Hungary and its aluminum radiator 
element was used as a design base for the heat exchanger 
of the air condensation plant In adapting this clement 
for the Heller System tests the existing manufacturing 
equipment had to be emploved to facihtate fabrication 
This facility with its avowed purpose of fabricating ra 
diator elements, however, also put a certain amount ol 
restramt on the Heller System component design 

\ cooling element, as used for the air-cooled condenser 
at the textile plant, is shown in Fig. 3. It differs from 
the original radiator element basically only in its dimen 
sions. Each element 1s 39! high, 7Q1n. long and 3.94 
i} 1O0 mim) wide It is made up of two maim pipes ot 
2 361m. and has 22 connecting cooling tubes lo 
each of the longitudinal fins on the cooling tubes are 
fastened four plates fitted with short ribs in a venetian 
blind arrangement Phe plates are connected to the fins 
and the cooling tubes to the main pipes by pressing. “The 
material used 1s pure aluminum which after fabrication 
was covered inside and out with a thin oxide film by a 
chemical process Phe imdividual clements are con 
nected to each other by loose trimmed flanges 

These elements used for the textile plant are not yet 
fully satisfactory because the thermal requirements for 
heating radiators and those for cooling elements im an 
ur-cooled condenser do not completely comende A new 
clement has therefore been since developed for which ex 
isting production facilities were disregarded and thermal 
principles only applied clement consists of alumi 
num tubes fitted with aluminum plates carrying short 
ribs Phis clement is superior to the older model both 
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Fig. 3—Typical cooling element for air condenser has two main pipes 

(vertical in sketch above) with twenty-two connecting cooling tubes. 

Cooling tubes, lower figure in sketch, has venetian-blind type plates fas- 
tened on each longitudinal fin 


technically and economically Tests show an inerease 
in heat transfer by about SO per cent with the same ma 


terial weight 
Description of Air Condenser 


Phe air condenser was designed tor condensation ot 
11,000 Ib of steam per hr corresponding to a cooling ca 
pacity of 11,000 1b per hr & 940 Btu per Ib lO. &X 
10° Btu per hr his would therefore rate the experi 
mental unit for a |-Mw turbine having a steam rate of 11 
Phe existing turbine has 0.83 Mw output 
A surtace 


Ib per kwhr 
with 170 psig and 60S F at the throttle 
denser was used and the condensing water cooled im a 


COll 


cooling tower 

The flow diagram of the air condensation plant is shown 
which 1s ar 
and the 


From the mixing condenser (2) 


turbine (J), the 


in Fig. 4 
ranged below. the condensate 
condensing water flow to the circulating pump (3). The 
pump is situated in a 14-ft shaft im order to obtain the 


necessary head since the condenser 1s under vacuum 


Phe circulating pump (3) pumps the condensing wa 


ter ito the cooling elements contained in the cooling 
tower (4) which ts situated about 260 ft from the turbine 
room. The cooled water returns from the cooling tow 
ers through the pressure reducing valve (3) to the spray 
pipe of the condenser. “The valve prevents the condenser 
vacuum from extending mto the cooling elements and is 
set to maintain from 2.8 to 4.2 psig at the highest poiit 
in the cooling elements 

During startup, air is removed from the condensers by 
Phe thre 
7) 1s used during 


the high-capacity steam ejector (6) Stage 
condensing high-vacuum steam ejector 
normal operation, 

Phe amount of condensate, which corresponds to the 
steam being continuously condensed, 1s diverted from the 
otherwise closed condensing water circuit: downstream 
of the circulating pump 
dled by a separate condensate pump (8) which may be by 


Phe circulating pump (3) 


condensate is han 
passed through piping (9) 
moves the condensate on through the condensers of the 
high vacuum steam ejector (7) and the water level regu 
lator (JO) imto the tank (J/) It 
added that all condensate flow passes the condensers ot 


condensate should be 
the steam ejector (7) 

Phe water level regulator maimtams the required wa 
Ii the level is too 
feedwater 
then 


ter level in the mixing condenser (2) 

low, the regulating valve opens Phe 
from the condensers of the steam ejyector (7) wall 
flow into the muxing condenser imstead of into the con 
tank (/7) because of the higher pressure differ 
Phe regulating valve closes and the condensate 
tank (7/7) 


Phe water level regulator also insures sutlicrent water 


densate 
ential 
moves mto the condensate 


flow through the condensers of the steam ejector at low 
load and no load conditions. In the event of a regulator 
failure the water level may be adjusted manually by us 


filled 


treaty 


ing the bypass line Phe system is matially 
through the (1.3) 


\bout 5300 gal of treated water are required 


connection from the water 
plant 

In order to employ the cooling tower the water 1s piped 
to the storage tank (/4) having a capacity of about 1000 
val This tank to the outlet 
condenser by the line (75) and as arranged as far as pos 
level as the 


makes it possible to store thr 


pup ol the 


sible on the same condenser 


water dramed trom the 


cooling tower both im the mixing condenser and im. the 


Fig. 4—Flow diagram of air condensation plant 
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Fig. 5—Mixing condenser is arranged as shown 


When 
iry to preheat the stored water with in 


torave tank turting up during cold weather 


it otha 
jeeted Steam 

condenser is to condense 11,000 1b of steam 
10° Btu per lr to the 


a temperature rise ol 


ain 
ind to transter 10 
to have 
between the 


oh) ZX 


ver 
condensmg water which 1s 
deg I 


temperature of the 
outlet 


differential saturation 
exhaust steam and the condensing 
hould be less than LS deg F Phi 
water flowis 1110 gal 
i Shell with 5 


Steam enters the condenser through 


Witer at the 
required condensmg per mit 


Phe mixing condenser ha ot diameter 
ttlong, Pig. 
the upper 


the 


Condensing water enters through 
pup [252 
diameter im emht rows Pwo other 


an 
which contam 660 nozzles arranged im two 
thei 
Phe mixture of steam condensate 
collects below the 
pup 

to the circulating pump 
denser at the 


rows on each pray water agaist a toil (4 


condensimyg water 
support the 


plate >) which 


Hn Spray Phe water leaves through openmyg (6 
On both sides of the condenser 
ited Space which opens to the con 
lower end and from which the air is re 
moved through the 
these 


wards to thre 


\ Phe caseades arranged im 


ire to help condense any steam flowing up 


price 
water from the spras 
ur to be handled by the steam eqee 
battles thout Sm 
normal water level It is from here that the 
\ connection (70) at the steam 
ind observation opemmygs (17 


‘ by ha Wig 


4) ceaseading down im countertlow will 
leave practically 
too 
thre 
collected 
inlet for the 


it both end 


lower ends of the extend to 


removed 

itety ilve 
of the condenser are provided Phe steam 
tlso has vane 


let connection installed to distribute 


thre team 


Arrangement of Cooling Tower 


Phe cooling elements are arranged around the periune 


trrangement below a roof as shown 


ter of a circular conerete base ot about with two 


elements cach moa \ 
Phe center is taken up by the aerodynanin illy 
19 ft diffuser which ts 


in Pig. 6 
haped air inlet cone, topped by a 
to regain a part of the dynamic energy of the exhaust air 
Space is provided below the base for piping and valves 
water 1s 


Phe condensimy piped to a center distributor 


ind flows from there into the branches at the permicter 
ind inte the cooling elements 

Phe condensing header first flows horizontally through 
element T, Pig. 6 through the clement 


header mto the clement 11 It continues again horizon 


then vertically 


tally through element [TL and then upward into element 


[1] and se forth through element IV. The upward flow 
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allows venting during startup Phe cooled condensing 
water returns from the uppermost clement by way of the 
ring header on the roof and connecting pipes ito the 
condenser. Each of the 27 cooling columns had eight 
elements and because of the experimental character of 
the equipment is fitted with an inlet and outlet shutoff 
\ ilve 

In entering the fan the 
face of the 216 cooling elements which are offset to each 
other to Phe parts without ex 


tended surface are sealed by plate against infiltration 


air passes the extended sur 


avoid air bypassing 


Phe elements are held at one end only to permit expan 
sion 

Phe fan rotates on a vertical axis with four protiled 
blades at a pitch angle which may be changed when the 
fan 1s Stopped Phe fan whose outside diameter 1s 19.7 
ft has a belt drive with bevel gearing from a 25 kw motor 
Phe highest revolution is 130 per min which may be re 
duced through a series resistance im 12 steps 


Operation 


experimental air condenser was ready tor operation 
It that the 


water side pressure drop im the condenser was larger 


it the begining ol was soon found 


than anticipated his was due to the drop across the 
spray nozzles which had been designed for the customary 
flow coeflicient of 0.5 It was found that for nozzles ar 
ranged in rows and in comparatively thick piping, as 
i coetlicient of O41 should have been used. At 
the available head could establish 


used here 
ter mereasing the bore 
the design circulation of 1410 gal per min 

Phe equipment was at first operated im one shift \l 
though this puts the equipment through a more severe 
operation it is less suitable for testing than continuous 


load 


densing 


It was noted that the oxygen content of the con 


water inereased during the shutdown periods 
Phis inereases the danger of corrosion despite a reduction 
of the QO. content alter startup 


plant was operated continuously and has demonstrated 


Beginning of 1955 the 


its usefulness 
Phe cooling tower was designed to est iblish the same 


operating conditions for the turbine as would be achieved 


with a standard evaporative cooling tower Phe char 


ieteristics of air condensation, however, establishes this 


cooling capacity at a certain ai temperature only Le 
low this temperature air condensation will show a larger 
ind above this temperature a lower capacity 

Phe usual operating conditions for a tower with evap 
orative cooling are: at 59 F and 70 per cent relative hu 
midity of the ambient air the temperature of the coolin 
water is to be reduced from OS.5 F to S0.5 F \ 9 deg I 
differential establishes a condenser temperature of 100.9 
| 

Phe change im condenser temperature m relation to 
unbient air temperature tor a standard cooling tower cle 
signed for above conditions is shown in Fig. 7 hie 
graph also shows the condenser temperatures with aa 
condensation 

Phe cooling capacity ol the elements is determined by 
the design of the heat transfer surfaces, as well as by the 
temperature and flow rate of the air and the water In 
selecting these design conditions the capacity ol thie 
iwailable condensing water pump and other factors had to 
considered 
which both cooling systems 


Phe air temperature at 
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would produce the same condenser temperature is 56.5 
F when the air condensation system is designed to have a 
condenser temperature of 109.5 F with an ambient tem 
perature of 59 F 
condenser temperature varies linearly with the ambient 
At 41 F ambient the condenser tempera 
Since this is the optimum value 

there is no need to utilize any 


In the air condensation system the 


temperature 
ture will drop to O1.5 F 

turbine 
When compared with the stand 


of vacuum for the 
lower air temperature 
ard cooling tower, air condensation will, as shown in Fig 
7, produce a higher vacuum when the ambient 1s below 
96.5 F and a lower vacuum when the ambient 1s higher. 

It may be noted here that due to the meteorological 
conditions around Budapest the air condensation system 
will the with cooling 
tower during 220 davs and will be less efficient on 145 


improve standard condensation 
days 

It was considered important to determine the actual 
relationship between the ambient air temperature and 
the temperature of the condensing water entering the 
cooling elements. For it is a characteristic of the mux 
ing condenser to have a saturation pressure corresponding 
to the temperature of the condensing water leaving the 
condenser 
11,000 Ib 


of steam per hour with 1410 gal of condensing water pet 


The cooling system was designed to condense 


| 
$ 
Cooling Water 
| 
% 2 « 
€ 
} 


Fig. 6—Cooling elements are arranged around the perimeter of a circular 
concrete base in V form 
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min, top fan speed and all cooling elements im operation 
When the tests could not be run im this manner, the re 
sults were adjusted for the design conditions Phe meas 
ured average condenser temperatures are plotted im Fig 
7 agamst the ambient air temperature im curve ¢ which 
exceeds the curve $ representing the design conditions 
Phe temperature differential between the condenser 
and the ambient air was caleulated at 50.5 F Phe av 
tual differential, measured is due im part to pro 
duction deficiencies of the cooling elements and im part 
to an air flow than calculated Phe latter 
later climmated by changing the pitch angle of the tan 


lower Was 
blades 

Phe temperature differential was reduced to of PF but 
the fan power increased somewhat beyond the predn ted 
value of about 1.4 kw per LOOO Tb per lir steam 

Phis comparatively low value is due to the low an 
velocities which the ribbed cooling clements utilize to 
their advantage with a resultant low air resistance air 
heat 


dirtiness 


transfer may be reduced through bypass air and 
Leakages were easily found and removed dur 
ing mitial operation.  Dirtiness of cooling elements by 
air dust was only slight after one and a half years ot 
operation despite strong dust formation the viciuity of 
the cooling tower The dirtiness could be removed dur 
ing operation by simple washing of elements 

It was found that the predicted heat removal of 10.55 
x 10° Btu per hr could be released with an air flow of 
360,000 to 380,000 chm, an air temperature rise of 25 tos | 
14.5 deg Phe heat 
dl 


heat 


deg and a cooling differential ot 
removal of the cooling tower may, of course, be 
by higher fan output. Windy weather also mereases 
removal 

Phe cooling elements did not pertorm as predicted only 
Where produc tion deficrencies bad caused 
metalhe connection tubes \s 


tioned earher, an amproved design has in the meantiune 


between mbs and Hien 
been perfected 

Phe fully welded piping connections between the con 
denser and the cooling tower, as well as the rolled cooling 


loss. “Ph 


clements were tested prior to erection with 71 psig 


tube connections, prevent any water coolme 


Phe cooling tower was operated during winter without 


SCTIOUS Phe sudden heating during re 


filling with preheated condensing water also did not pre 


sent any ditheulties. During winter it is muiportant to 
drain the water as quickly as possible when shutdown: 
occur Phe horizontal arrangement of the cooling cle 
ments makes this procedure somewhat time consumiuny 


waves (16, Fig. 4), lave 
they 


although automatic air suction 


During filling of the clement Puan 


been provided 


tion as vent valves Phe newly developed cooling ele 


ments now have a vertical tube arrangement 
Winter operation, however ha 


system remains operative even at very low temperatures 


hown that this coohny 


ind that there 1s no possibility of ice formiubation as 


curs on standard cooling towers Suminer operation 
too. was so satisfactory that there hould be no reserva 
tions about building larger cooling system 


\ttention was paid to the maxing condenser to deter 


mune the effectiveness of the cooling water spray which 
is to condense the team by heat removal Ideal eat 
transfer in the condenser would allow zero temperature 
differential between the enterimy steam and the leavin 
condensing Water because cach water drop has had sul 
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ij 
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Fig. 7—Change in condenser temperature with that of the ambient air 
temperature is portrayed above 


fiaent contact with the steam. Good atomization pro 


duces a large water surface and therefore effects good heat 

\ctually the temperature differential amounted to less 
than |S deg F and was often below measuring accuracy 
Phe differential also remaimed at only 1.S deg F when the 
steam load of the condenser exceeded the design value by 
When not restricted to the dimensions ot 


a new design could consid 


per cent 


the former surface condenser 
erably reduce the rise of the mixing condenser, especially 
if proper spray nozzles will improve atomization of the 
condensimy water 

Phe power required for recirculation of the condensing 
water is about 2.8 Kw per 1000 Tb of steam per hr with a 
pump etlicieney of 77 percent. This brings the total aux 
thary power at 11,000 1b of steam output per hr to 4.2 
kw per LOOO Tb of steam per hr 

These data were found during 2000 hours of operation 
During that time no memdents occurred which might in 
cheate any basic detictencies 

Only in starting up and shutting down does operation 
present novel aspects. During winter the condensing 
water temperature should be more carefully controlled 
Po avoid excessive cooling at very cold weather, the fan 
Spec d has to be reduced or the fan has to be shut down al 
Some cooling elements may also be cut out 


load) or 


tovether 


During special conditions such as minimum 


startup, the condensing water can be heated by steam 

Winter operation presented certain difficulties only 
When the generator or the condensing water pump tripped 
In order to accelerate the shutdown oper 
ition, due toa pump failure 17, Fig 
1, was provided at the condenser to mmmediately break 


This 


circuit of the pump is broken 


out suddenly 
an automatic valve 


the vacuum valve is actuated when the 


power 

For rapid drainage of water from the cooling tower the 
wir suction valves provide a sufficiently large air opening 
Phe shutdown operation was later simplified by provid 
Fig. 4, 
Because both valves are 
formerly 
compheated shutdown operation is now reduced to one 


mig a remote control of the drain valves 78 and 19 
from the turbine control board 
somewhat 


mechameally mterconnected, the 


manual operation. Everything else follows automati 
cally In other respects, too, operation demands nothing 


unustial trom the operating personnel 
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Further long term tests are to show whether corrosion 


occurs in the condensing water circuit, consisting of alu 


minum and iron sections, since it is known that strong 
alkaline water (pH > 8) will attack aluminum and acid 
water will attack tron. The condition of the condensing 
water, as well as possible corrosion of the cooling system, 
should therefore be regularly checked. 


Conclusion 


In conclusion, it may be stated that the air condensa 
tion of the Heller system has lived up to expectations. 
The system is suited for larger power plants also with 
regard to the novel cooling tower, the mixing condenser 
and rehability of operation. For areas with low water 
availability this system may be considered the most suit 
able solution 
higher cost for the new type of cooling towers. It should 
that the eliminates investment 
and operating expenses which normally would be in 


Overall investment is lower despite a 


be noted new system 
curred for procuring and treating of the condensing wa 
ter. It can therefore be assumed that the new system of 
air condensation can compete with the old type cooling 
tower even at locations which are not handicapped with 
regard to availability of condensing water. 
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G. G. THURLOW 


HIS Conterence was concerned with the whole prob 

lem of the combustion of solid and pulverised fuels 

It was organised by TInstitut Frangais des Com 
bustibles et de 1 Energie and, in all, over 40 papers were 
presented to an audience which was mostly French 
though there was a fairly strong coutingent from Ger 
many present together with representatives from Great 
Britain, Belgium, Yugoslavia and other countries. There 
was a short period for discussion after each paper but, 
chiefly owing to lack of time, this was not exhaustive 


(1) Coal Preparation 


One of the first papers to the Conference discussed the 
future needs of French industry, mainly m relation to the 
position in 1996; and it would be interesting to compare 
this with the equivalent British requirements as outhned, 
for example, at the recent Institute of Fuel Conference on 
pulverised fuel. Of the 79 million tonnes? of solid fuel 
used in France in 1956, about 47 muallion was consumed as 
coal, the rest being converted to 19.5 million tonnes ot 
coke and S.S milhonm tonnes of briquetted fuels \bout 
14 mulhion tonnes of the coal burned direetly was used in 
the generation of electricity and about the same amount 
im imdustry m general, excluding steelmaking \bout 10 
miullion tonnes was burnt on domestic or other small ap 
phances, together with most of the briquetted fuel 
Nearly 70 per cent of the coke manufactured was used im 
steclmaking Qi the total fuel used, over IS milhon 
tonnes had to be Wy orted, about half of this bemey used 
for coking purpose Phe characteristics of the fuels re 
quired by manulacturers and users of plant were out 
lined im another paper, particular emphasis bemg given 
to the possibility of using low-grade products 

Phe problems associated with grading, drying and 
washing of coals were discussed, probably the most in 
teresting pomt bemg the development of a theory tor 


Paris Conference on Combustion of Solid and Pulverised 
Fuels—Dec. 1957 


related to the density of the material \ coethcrent 1s 
inserted dependent solely on the method of washing used, 
and values tor this are given tor vartous plants 


(2) Characteristics of Coals Used in Combustion 


Phe second part of the Conterenee was concerned with 
tests tor determining the various characteristies of coal ot 
iiterest combustion processe In particular the rel 
vanee of laboratory tests to the selection of coals tor use 
in domestic appliances and small boilers was considered 
Phe measurement of volatile matter and the study of 
plasti properties ol the fuel were considered Lhe ot 
fect of mmmeral matter was discussed and the practical 
value of a laboratory test m relation to the actual be 
haviour of the fuclin a furnace under different tempera 
ture and atmosphene conditions was dealt with im some 
detaal Such matters as the relevance ot laboratory ce 
ternunations of the sottemmny tomiperature ol ish were 
considered and comparisons drawn between the standard 
methods proposed by various organisations \ further 
paper also dealt with the tusibilitw of ash together with 
mother unportant characteristic, mamely grind 
bility Thus discussion was occupied principally with 
the relevance of the use of the Hardgrove Index a 1 prise 
tical measure of the grindability of coal (see also Seetror 
1. ] 


(3) The Mechanism of the Combustion of Solid and 
Pulverised Coal 


Phe Conterence next considered the mechani of 
combustion of coal and this seetion w opened b 
aluable survey paper on the kineties of the combustion 
ol carbon, dealing with the reactions between carbon and 


oxveen, the mfluence of milnbitors, the formation of CO 


and the effeet of gaseous diffusion ia the combustion ol a 


solid suspended in air. Tt was followed by a paper tron 
(Great Britam on the mechanism of the combustion o 
pulvertsed tuel Phas agian was besteelly a survey con 
the combustion oF pulvertsed a terms of 
kanetse mid) ther 

pliysi Phe paper served to reveal the large number o 
unknowns mi this subject and, whereas one can deseribe 


quantitatively the kind of reactions that take ploce, there 
isne doubt that a full deseriptirom of these processes 1 


washing im which the yield from any washing process ts 


i 
i 
et 
i 
ate 
ig 
* Re No 17 Brit itt ition Research Asst lontl 
tin 3 1, Apr OS, Randa Road, Leatherhe rre 
t | OUSd2 British ton kilogram 
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that it 1s 
the 
Phe 


differences between the volatile and coke-burning parts 


made 


t flame as 


ditheult was 
essential to consider 


problem can only really be dealt with statistically 


‘ pommel 


a Whole and in fact 


of the fuel, the effeet of particle size on the rate of com 


bustion, the determimation of the relevant surface areas 
ol the partie les, the influence of the mternal surface area, 
the formation of cenospheres and so on were all raised 
as subjects needing further thought \s the beginning 
of an answer to this series of questions, a report was given 


on the early work on the pulverised-tuel-fired furnace ot 


the International Flame Research Orgamsation at 1] 
minden im Holkand Phe furnace was deseribed and the 
results of the first trial on it) were outlined It was 


pomted out im discussion that the size of the [jmuiden 
furnace was still small compared with many large fur 
naces, though, even here, the peak emissivity of the flame 
was approaching unity Interesting results had already 
been obtamed regarding such matters as the relative 
volatiles and coke, the effect of the 


ur quantity on the flame radiation, and the im 


rates ol combustion of 


fluenee of secondary air velocity, and it was obvious that 
there would be much imterest im the results of future 
trials 

Phis section was closed by two papers on the calcula 


tion of the heat transfer im pulverised-ftuel-fired water 
Firstly, the effect ot radiation, re 
radiation and diffuse radiation on the temperature of the 


bottlers direct 


wall considered \ method was given for 


calculating the local temperature of these tubes in the 


Was 


made for tube 
effect of the 
latter appeared surprisingly small to the reviewer Phe 
ccond paper gave nomograms for calculating the mean 


region facing the flame \llowances were 


thickme and the effect of slag laver (the 


lurnace temperature based on the theoretical furnace tem 
perature and fairly standard heat transter equations 


(4) Combustion Plant 


With the begimming of the fourth part of the Conterence 


the subject changed to combustion plant, and this sec 


tion formed the major part of the Conference. Firstly, 
the firing of pulvertsed fuel was considered 
(4.1) Firing of Pulverised Coal 

Pwo papers dealt with the transport of tuel. The 


hydrauhe transport of sludge desertbed in one of these is 
rather a specialised problem, but the paper on the trans 
port of pulvertsed fuel im air is of wide interest and was 
partictlarly valuable im dlustrating some of the difficul 
ties arising owing to, for example, the differences in flow 
due to centrifugal force, and separa 
im mulls. It 
a presentation of empirical facts and 
a theoretical treatment of this 


path of the particles 


tion of the muxture wus stressed 
that this paper was 
that there 


subject 


was a need tor 
\lention was made of the ditliculties 
to the lack of 
homogeneous distribution of the coal particles across a 
muxture two or 


three equal streams was also studied. A paper on dry 


ol developing such a theory owing any 


Phe sphtting of a coal-ai into 
ing Was specifically concerned with the practical prob 
lens posed by the use im Belgium of low-grade fuels It 
was stated that pre-drying was necessary for fuels con 
When the Con 
turned to consider mulls it was stressed that these 


tumuny more than S per cent moisture 
erence 


these 


functions besides grinding. Ot 


had other 
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tions, drying is obviously one, though there are other 
factors such as the need for an air fuel ratio which must 
in general be kept constant at all fuel loads. It is not 
possible to consider sealing up the linear dimensions otf 
mills indefinitely. The requirements of the 


various components to cope with an increased throughput 


present 


vary 
effect of inerease in throughput on the design of the vari 
For example, for the 


Different types of mills were discussed and the 


ous components was outlined 
crusher type of mill, the size of the mull itself will become 
smaller relative to the separator. Some practical as 
pects of mill operation were discussed including such 
problems as the removal of metal bodies before the fuel 
enters a mill. The difficulties in the study of the size 
distribution of pulverised fuel from a mill were mentioned 
and BAHCO type of sizing apparatus for small particles 


74u) was deseribed. Mention was made of the causes 
and avoidance of accidents in mills and the ASTM 
method of comparing mills was outlined. The Hard 


grove method of determining grindability was mentioned 
again and its usefulness was supported in so far as it was a 
direct model of an industrial plant 
Phe Conference then turned to discuss the burning ot 
pulv< rised fuel, first of all in the more conventional ty pes 
of chambers. It was immediately involved in the now 
somewhat fanuliar argument on the relative merits of the 
dry-bottom and slag-tap furnaces. [t was stated that im 
firing dry-bottom furnaces it 1s preferable in practice to 
keep the primary air low with coals of less than 17 per cent 
volatiles in order to obtain rapid heating of the fuel enter 
A higher primary air rate 
With the dry-bottom 
the disposal of ash 
fact, this theme recurred repeatedly 
The disposal of the fly-ash 


ing the combustion chamber 
1S preterable with richer coals 
was a 


however mayor 


and, in 


lurnaces, 
anxiety 

throughout the Conference. 
is obviously particularly serious with high-ash coals, and 
this was emphasised in some cases quoted The use ot 
this ash in cement-making was raised here and again 
later in the Conference but, though it is clearly possible 
to use it for this purpose, it was stressed that the cement 
produced could not have the uniform properties of nor 
mally-produced cement and would, therefore, probably 
only be of use in large constructional work where it could 
be used more or less as a filler. The amount of ash that 
can be tolerated in a dry-bottom p.f. furnace was dis 
cussed. In one station in Spain fuel containing more 
than 31 per cent could not be burnt successfully. It was 
suggested, however, that no general value could be given 
as it depended very much on the composition of the vola 
tile matter from the fuel 
plenty of hydrogen present this value could be increased 
to 40 per cent without trouble. The burning of lignite in 


Western Germany in dry-bottom furnaces was deseribed 


For example, if there were 


in some detail 

\n account was then given of the slag-tap furnace, and 
this included a report on some theoretical work and com 
bustion performance data on this type of furnace. Re 
cent German installations were deseribed — particularly a 
‘LU type furnace with roof burners, with temperature 
data for the gases at various points through the furnace 

Papers from Germany were then presented on both 
the the The 
vertical cyclone was strongly advocated, design consid 


vertical and horizontal cyclone furnace 


erations and actual plant details being presented, but 


the present bias toward the horizontal cyclone was empha 
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sised by a table giving installation details of 44 horizontal 
evelone furnaces installed in Europe. A paper by Gumz, 
identical with that presented to the Institute of Fuel 
Conference in London on pulverised fuel, summarised the 
rather unsettled opinion on these furnaces in Germany at 
the present time 

The final paper in this section discussed the firing of 
rotary cement kilns The process Was deseribed and 
the methods by which the heat transfer in this type of 
furnace could be varied, i.e., by altering air velocity, 
rate of rotation of furnace, ete., were outlined. It was 
stated that most of the heat was transferred by radiation 
and not convection and some experimental data were 
given on an actual kiln. Whereas the experimental re 
sults indicated that the radiation from the flame de 
creased with increasing primary air (a result which agrees 
with the work in Ijmuiden), the output from the furnace 
in fact increased. It was suggested in a discussion that 
this paradox could be explained by the action of convee 
but there are insuflicient data to provide an 
(The Reviewer was struck by 


tion “vive 
explanation at this stage 
the similarity of this result to the “steam oil” ratio con 
troversy between Ijmuiden data and experience on the 


open hearth 


(4.2) Large and Medium Sized Installations (Excluding P.F.) 


Phe Conference turned next to the consideration of 
methods of combustion, other than with pulverised fuel 
for large and medium sized installations. The first 
stoker considered consisted of a conventional travelling 
grate with, however, the pneumatic injection of part ol 
the fuel over the top. The proportion of fuel that ts 
burnt on the grate and the proportion that 1s injected 
over the grate could be varied, the amount burnt on the 
grate varving between 0 and 60 per cent Pwo different 
fuels could be used and this suggests that this method of 
firing may bea means for burning fuels with a high propor 
tion of fines Phe advantages claimed for this process m 
clude an increase in the loading of the grate per sq ft 
more umform combustion rate along the grate, and an 
increase in flexibility, especially as the output can be 
controlled on only one half of the fuel fired 
that one can get a quick response to load changes with 


Phis means 


consequent advantages in fully automatic control, The 
volatile matter of a fuel at present used on this grate in 
France 1s 20025 per cent but it should be possible to use 
coals down to 16 per cent volatile matter Phe burning 
of coals with ash contents of up to 40 per cent should also 
be possible Grate loadings of 40-45 Ib sq ft-h are pos 
sible compared with the usual 40 1b sq ft-h 

\nother process described was that using the “‘Tgm 
fluid’ grate, where the combustion takes place ma fully 
fluidised bed, maintained by the primary air jet. The 
ishes settle at the bottom and are removed by a narrow 
sloping travelling grate Phe sloping sides of the cham 
ber contaiming the fuel bed are protected by a layer of 
coal particles The first imstallation burnt anthracite 
fines, but crude slurnes with a high percentage of water 
can (as was shown by a film) also be burnt direct It is 
claimed that this process produces very little smoke 

In the “Stouff’ method of combustion deseribed next, 
a fluidised bed its also used but with a lower part le den 
sity Phe combustion takes place in a cone-shaped cham 
ber with an air entry in the form of a large slot at the bot 
tom Phe ash conglomerates and falls downwards and 
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the whole process is basically verv simple. The burning 
zone is a function of the air velocity and in the earher 
processes this led to a lack of flexibility which has been 
improved by new techniques. [It was suggested that this 
might be a possible carbonisation process 

The last of the combustion methods deseribed was that 
developed by Lemaire, initially for firing anthracite 
fines. The combustion takes place on a mechanical 
grate installed in a very small primary furnace with a 
refractory roof extending over about a third of the length 
The combustion products flow from this primary cham 
ber ito a larger chamber with a carefully-induced swirl 
caused by the furnace shape and the postition ol the sec 


ondary nozzle. Fines are re-injected 


(4.3) Grates for Burning Special or Waste Fuels 


The Conference then turned to the consideration of 
the combustion of a variety of unusual fucls Phese im 
cluded bituminous shales, contamng about 75 per cent 
of mineral matter, apple stems and domestic waste 

It is to the yreat credit of the cngineers mvolved that 
the eflicieney of the pulverised-fuel plant) burning the 
bituminous shales was claimed to be S2.1 per cent com 
pared with SS.4 per cent for the same plant using coal 

problems of burning the high volatile fuels are, ot 
course, different from those discussed up to now, as here a 
large part ol the combustion is im the gas prhiease hiring 
was mainly on to sloping grates. An imteresting paper 
was concerned with the preparation and combustion of a 
particular lignite contaming some fossilised wood and 
having a large water content. Various methods of burn 
ing this fuel both on grates and as pulverised fuel were 
ar scribed probably the most novel bemy the combina 
tion of a pf. umit with, at the bottom of the combustion 
chamber, a gas producer umt. dropping during the 
pulvertsed-tuel firing falls into the gas producer unit 
Where it 1s gasified, the gases bemy burnt im the furnace 
proper By this means, an overall ethcmney of more than 
So per cent can be obtamed 

Phe mereased use ot peat as a fuel in the ULS.S.R 
Ireland, Yugolasvia, Seandimnavia and elsewhere was 
stressed in one paper, which imeluded a thorough world 
survey of the use of this particular fuel, together with a 
cle scription Ob some ol thre plants used \lany of these 
were grate fired, though it was stressed that more and 
more mulled peat 1s bemy used in the more modern plant 


Example > Were gIVCTI 


(4.4) Domestic Heating 


Phe use of anthracites, cokes and semacokes within 
the size range of 3O 120 mun (about mio) on three 
central-heating plants was deseribed, these the 
French Nordon SID), the Duteh and the German 
Strebel furnaces Phe appheation of automatic control 
to this type of appliance was dealt with ma turther paper 
Phe necessity for developing automatic control Gat a con 
stant output) (a) to compete with ol and gas firing, (b 
to cope with the imereased use of low quality fuels and 
fines, (¢) to burn various fuels on one plant and (d) as an 
essential step im the development of larger central heat 
ing plants, was stressed \utomatic fuel teeds and 
pecially the use of serew teeders were diseu ed and 
various methods of ashing, clictly semi-automatic, were 
deseribed Phe VIACT.C. totally automatic plant wa 


discussed in some detail In this, the coalas fed either by 
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ton and ash 


vity or by a pi there 1s fully-automatn 
linked to the coal feed \ boiler burn 


in Which the coal feed 


removal which 1 
also desermbed 


mechanism which lifted the 


anthracite wa 
was controlled by a serew 
coal continuously from the bunker to the top of the unit 
automatic and in this case the 
cleanmy pa linked to the 


iso fitted with an over-nde which operated when 


Phas unit was agam fully 


ton was not only rate of teed 


but was 
the was te Hiper iture below the vrate te ll below a set value 

Tr thre 
the value of mechanisation on small plants is largely a 


discussion of these furnaces it was agreed that 


question of economies It is possible to get as good an 
eHhereney on a manually operated plant as can be ob 
tamed by automatic control if the plant is well operated 
of regular, skilled attention the auto 


give appreciable advantages in econ 


but an the absenes 


nati comtrol can 
Oy Thi ransed agam im Section 6 

\ type of furnace for burning a wide range of solid fuels 
Phis had a 
loping grate Phe fuel bed 


was kept thin and the region between the pomt of entry 


question t 


in apphanees of thi ize was. deseribed 


yvravity- fed trom the top 


of the coal onto the gyrate and the combustion zone was 


kept very hort to reduce swelling and agglomeration and 
Phere wi secondary ait 
directed downwards across the front of the 


suction over the 


o prevent blockage strong 
jet which wa 
fuel bed and whieh helped to create a 
hie 
by an air eqector 
leakage through the bunker 
combustion, was \ turthes 
type of plant was concerned, not with the 


rases trom: the furnace chamber were removed 
it bemy a feature of the design that ai 
with a consequent risk ol 
paper om the 
control of thi 
but with the regulation of the heat output im order to give 
and 


automatic operation of central-heating boilers 
rconustant degree of comfort and maxim economy 
ifety \ ind) continuous 


of control were discussed though without engi 


ter mitermiuttent 
neenng or operational detail 

Phe tinal 


coul tired heating appliance: 


paper im this section dealt with the use ot 


such as the modern open 
stoves and central-heating 
effect of the Clean Air Act 


upply position on the appliances 


fire, closed Stove cooking 
plantain Great Britam 
country were discussed and the possible ad 
the ROA 


Vstem) mentioned 


ind our present 
used an tha 
central heating 


itages ol all bore 


(5) Furnaces 


kilns 


It was 


Iwo papers were presented on the coal firing ot 
lor the manufacture of carthenware and pottery 
tre ed that here the 


over coal were « 


wivantages of fuel oi and clee 


tricity a fallin the use of solid fuel 
even though the newer methods the elherney ol 
the kiln and reduced the labour required Lhe 


halns for the manufacture of 


fire tor operating 


carthenware was deseribed 


(6) Control, Testing and Boiler Availability 


Phe tinal part of the Conference was concerned with 


subjects, starting with a discussion 


on the new Freneh Government order on the mstrumen 


tation of borer Phe need for adequate mstrumentation 
stressed but the 
stiite ol 


viewed with a certam amount ol scepticism 


possibility of getting a more satis 


decree was 


In the 


aosystem ob perrodie examination had been im 


factory conditions by Government 
first 
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been followed by suggesting in 


the Govern 


stituted and this had 


some cases compelling consultation with 
ment by industry on matters concerning fuel utilisation 
a Statutory requirement to have 
efliciency Phe 


and it 


Later decrees make it 


method for controlling boiler 
difficulties of standardisation 
also pointed out that instruments were of no use without 
would alter this 


wus stressed that it was 


were stressed was 


Automatic control 
but it 
necessary to use a psychological approach to the firemen 


elhcient firemen 


position to some extent 


to get the maximum advantage from a plant \ case 
was quoted where, in a competition between firemen (all 


of whom were thought to be well trained and eflicient 
the best obtained an efficiency GO per cent greater from a 
specific plant than the worst. What the difference would 
been if bad firemen had been included was conjec 
\ draught gauge was the first instrument to be 


have 
tural 
insisted upon, followed by a CO. meter 

Phe fully-automatic control of large furnaces was ce 


scribed. It was mentioned that the measurement of coal 
feed rate was one important difficulty still to be over 
Methods of SU] rheater control were discussed in 
tilting 


\mong mus 


COE 
considerable detail, French practice beimg to use 
burners or the recirculation of exhaust gas 
cellanecous points raised on this paper were a) the im 
fluence of the addition of water to steam (in desuperheat 
ers) on water-side deposit: formation h) the ditheculty 
i measuring the oxygen content of flue gases, even with 
improved analysis instruments, owing to stratification; 
correct variation in excess air with load. It 


there was a six-muinute lag 


and (¢) the 
was stated that im one case 
between a change in steam temperature at the entry toa 
superheater and its detection at the exit It was agreed 
that the method of control im 


follows the 


more normal Which the 


turbine was to be preferred to the re 


initially tried on the 


botler 
Verse procedure Benson boiler 
\ further paper 
methods of determiming the thermal etliciency 
igreed that it 
i check 


tech 


deseribed the routine “direct and 


of domestic-heating appliances. It was 
ellicieney by both means as 


Phe appheation of these 


was best to measure 
the other 
ues to large boilers was considered 


one agaist 


Phe last two papers were concerned with deposits and 


corrosion in boilers, the first being a survey of the influ 


ence of sulphur trioxide on low-temperature corrosion 


Phe effects of the 
such us smokes), et 


combustion temperature, mbhibitors 


and untigators on SQ} formation 
were outlined, a dewpoimt meter was deseribed and vari 
ous means of reducing the metal temperatures of the ro 
tary listed. In the last paper, the 


sion of various types of steels subjected to the imfluerice 


ur heater were corre 


of flue gases at high temperatures was discussed 


(7) Conclusion 


It is iteresting to compare this Conference wath the 
one in London a week earlier on pulverised coal, organised 
Fuel recent Conter 
in this country 


different 


and with other 
the 
though sometimes there 
For ex 


by the Institute of 


Obviously scopes ol these 


Conferences were was 
i surprising similarity between the discussions 
ample, there was an air of familiarity about the discussion 
in Paris on the relative merits of wet and dry bottom p.t 
Phe discussion on automatic control of small 


trained firemen to 


furnaces 


boilers and the need for yustily in 


strumentation followed closely some of the comments 
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made at the recent Harrogate Conference organised by 
the Combustion Engineering Association on the Annual 
report of the N.I.F.E.S. 

Probably the most marked difference in approach was 
in the attitude to low-grade fuels. The continental 
countries take what we would consider to be very poor 
fuels as a matter of course and the design and installation 
of novel plant to deal with ash contents up to 75 per cent, 
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V.M. (dry, ash-free) varying from below 10 per cent to 
approaching SO per cent, and covering all size ranges for 
both grate and p.f. firing 1s well established 

There is little doubt that, while our problems and ap 
proach will be tempered to the particular requirements of 
our own fuel and economne positions, there is much to be 
gained on both sides from a free exchange of 1deas across 
the Channel 
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HE National Bureau of Standards is conducting a 
on high-temperature standard samples at 
the request of the Navy Bureau of Acronautics and the 
Wright Air Development Center. Standards for both 
spectrometric and chemical analyses are being prepared 
to cover the composition ranges of 17 commercial types 
of high-temperature alloys. Research on new and 
improved methods of analysis 1s also under way, to 
ensure accurate analysis of the standards and optimum 
conditions for their apphleation in other laboratories 

Phe Bureau now distributes over 550 standard samples 
of chemicals, metals, and other materials to imdustrial 
and research laboratories for use in instrument calibra 
tion and process control. However, recent advances 1m 
jet aireraft, rockets, and guided missiles have brought 
about a need for additional standard samples to aid im 
controlling the composition of alloys that can withstand 
the high temperatures encountered in these appheations 
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Standard Samples of High-Temperature Alloys 


Such alloys are composed of heavy elements mia variety 
of compositions. “Phe principal alloying clements are 
iron, mickel, and cobalt im various proportions, to which 
may be added lesser amounts of carbon, manganese, silt 
con, chromium, molybdenum, tungsten, titan 
non, and aluminum In addition to the major alloying 
elements, the minor or trace clements present im the 
alloys, such as boron or zircommin, may have marked 
effects on thea property 

Because of the complexity of the alloy chenneal 
are difficult and time consuming. On the other 
hand optical and X-ray Spectrometry methods offer 
considerable promise for rapid analysis provided) that 
suitable standard samples of known composition cre 
avatlable for calibration ot the pectrometer hie 
spectrometric standards now bemy prepared should meet 


this need 


J 
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C-E Package Boiler, Type VP — Completely shop 
assembled available in 14 sizes from 4,000 to 
50.000 Ib of steam per hr capacity 
to 500 psi. Available with integral console control 
This unit contains more water-cooled area 


foot of furnace volume than any other 


pressures 


panel 
per cubi& 
boiler of its size and type 


C-E Vertical-Unit Boiler, Type VU-55 — Available in six 
capacities from 50,000 to 120,000 Ib of 


designed for three pressure 


sizes 
steam per hour 
ranges 50 psi, 500 pst and 750 psi, and steam 
temperatures up to 7/50 F. Equipped with tangential 
burners. 60 inch steam drum assures generous water 
capacity and steam reservoir space 


waterwalis offer complete furnace protection, mini 


mizing maimtenance. 


Tangent tube 


MODERN INDUSTRIAL 


C-E offers the most advanced steam generating 
in any size... for any fuel... with any method 


All the designs pictured here have some- 
thing in common. All are evolved from 
a basic design concept — a 2-drum, ver- 
tical boiler with fully water-cooled fur- 


nace in front of the boiler proper —a 


electric utility industry for which C-E 
is currently designing and building boil- 
ers which will set tomorrow’s standards 
of capacity, pressure and temperature. 

All have demonstrated — in many 


installations — high standards of per- 


design which Combustion Engineering 


originated more than 30 years ago and formance ... economy, reliability and 


which has enjoyed the widest acceptance. suitability for the particular fuel and 


All are fully integrated designs com- operating conditions for which they 


prising boiler, furnace, fuel-burning and, were selected. 


where required, superheat and _ heat- So — no matter what combination of 


recovery equipment, coordinated into a conditions prevail at your plant, 


smoothly functioning unit. Combustion has a boiler unit that can 

All have benefited from C-E’s experi- meet your requirement, exactly — and 
ence in meeting the most exacting stand- economically. We'd like to discuss it 
those of the 


ards in steam generation with you and your consultants. 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; NUCLEAR REACTORS; 
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CE Vertical-Unit Boiler, Type VU-10 — fired 
by a C-E Underfeed Stoker, Type E — VU-10 
Boilers are available for capacities from 
10,000 to 60,000 Ib of steam per hr with 
pressures to 475 psi; superheat to 200F in 
larger sizes. Also can be equipped with C-E 
Spreader Stokers, dump grate type. 


BOILERS 


equipment 
of firing 


PULVERIZED COAL 
FIRED BOILERS* 


C-E Vertical-Unit Boiler, Type VU-40 — using C-E 
Raymond Bow! Mills and Horizontal Burners — 
Capacities up to 600,000 Ib of steam per hr, pres 


sures to 1,200 psi, temperatures to 950 F. 


*These drawings are a few examples of 
the many units available for coal firing: 
all are readily adaptable to oil or gas firing. 


C-E Vertical-Unit Boiler, Type VU-40 — 
fired by C-E Spreader Stoker, continu- 
ous discharge type — A baffleless boiler 
with capacities ranging up to about 
300,000 Ib of steam per hr, with pres- 
sures to 1,200 psi; temperatures to 
950 F 


C-E Vertical-Unit Boiler, Type VU-50 — 
fired by C-E Traveling Grate Stoker — 
Units of this design are suitable for 
capacities up to about 150,000 Ib of 
steam per hr; pressures to 1,200 psi; 
temperatures to 950 F. 


COMBUSTION ENGINEERING 


Combustion Engineering Building * 200 Madison Avenue, New York 16, N. Y. 


Canada: Combustion Engineering-Superheater Ltd. 


PAPER MILL EQUIPMENT; PULVERIZERS; 
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Abstracts from the Technical Press—Abroad and Domestic 


(Drawn from the Monthly Technical Bulletin, International Combustion, 
Ltd., London, W.C. 1) 


are generally not very dangerous, but 
tensile 


repeated cooling produces 


stresses which, together with stresses 
due to internal pressure, may lead to 


fatlure 


Overstrain and Bursting Strength of 


Fuels: Sources, Properties and Mechanical Handling Thick-walled Cylinders. S| M. Jor 
Preparation gensen. Trans. A.S.M.E. 1958, 80 
Pipeline Slurry Worry Nearly Over at 561-70 
rhe Suitability of Coals from U.S.A. Eastlake. Anon  /:lect. World 1058. fist 
for Boilers with Slagging Furnace. 140 (May 5). 46 4 
| Zorn BIVA 958, 10 (May Phe difficulties encountered in the 
German hydraulic transport of coal from the of thi 
Phe surtabalit was deduced trom mine to the power station are we 
datacon ash fusion temperatures give discussed and some of the modifica 
notwe publications of the U.S BoM lions recently introduced are described 
than 75 per cent of S10 whore mixing with water and the 
\LOy wall permit: trouble free opera removal of the water at the receiving ‘rom author s abstract 
end beheved that all-diticulties phe Visual Qualitative Approach to 
ROVE BOW COM Duct Design for Power Plants MJ 


val with ash ot low 


marlin amounts of 


luston tempera mercial operation 
ture or ot lame os 


cent of the 


turt 
per weight of coal 


ved useful 


thie “an - 
ipeline ca Combustion 29 


Archbold 
\pr 54-40 


An apparatus is described for inves 


Steam Generation and ligating the flow in two-dimensional 
Total Gasification of Coal. Ii k Power Production models of duets, air preheaters and 
Hey and Within B.C.U.R.A dust collectors The work has been 
Vonthly Bull) 1958, 22, Pt. t (Feb Thermal Stresses Caused by Heating especially concerned with the instal 
Naat 7 tO Thick-walled Hollow Cylinders. \\ lation of baffle or vanes to eliminate 
Phe development of total gasitiea lendre Brown Bovert Rev. 1958, 45 turbulence and improve laminar flow 
tion of coal is reviewed under the Jan.), 21-8 Some of the results obtained are illus 
headin, 1) Uses of synthesis ga The mathematical analysis of the trated The studies have led to 
Gasilication processes 3) Com problem shows that thick walled pipes considerable improvements in actual 
Parisen Of processe Gasiticeation heated or cooled internally are sub plants 
under pressure ») Cost ob oxyyven jected to greater thermal stresses than 
) Impurities in the make yas ry those heated externally Heating pro New Equation for the Evaluation of 


velopments 


«le 


duces high compression value 


Tests on the Natural Circulation of 


which 


Phe Amenecan Society of Mechameal Engineers Medal 
given tor distinguished service in engineering and science 
Wilbur \rimacost 
presentation will be made im ASME 
\nnual Meeting Mr president 
cousultant and chairman of the technical commuttee at 
Combustion Engineering, Ine., New York 

Mir. Armacost’s citation Por 
knowledge of engineering, for his application of scientific 


been Hering 


December at the 


has awarded to 


\rmacost 1s vice 


reads lis) thorough 
s and results of « xpermmental research to design 
problems, for his outstanding leadership in the advances 
ment of design and materials in the field of steam power 
veneration, for his administration of engineering design 
operation and research,” Mr. Armacost is awarded the 
ASME Medal It ws one of the 


Society bestows 


highest honors the 
\ pioneer m the development of design and materials 
adaptable to high and pressures, Mr 


\rmacost has been awarded over 75 patents 


temperatures 
vice 


60 


W. H. Armacost Selected for ASME Medal Award 


president mi charge of engineering at Combustion Engi 
neermy, Ine., he is eredited with fostering such develop 
ments as the controlled circulation boiler and the super 
eritical boiler Phe circulation boiler, now 


extensively by the Incorporates 


controlled 


power industry, 


used 
many advanced design features developed by him 

Mr. Armacost began his career in 1416 after he gradu- 
ited trom the Armour Institute of Tech 
nology with a Mechanical Engineering degree He be 
came a research engineer for Armour and Company 
Later he went to the Ford Motor Company 
engineer, a position he later held with the Superheater 
Superheater also appomted him chief engi 


(now 


as a design 


Company 
nee! 

Mr. Armacost joined Combustion Engineering m 1937 
as chef engineer, becoming vice president of several ot 
the company’s divisions in 1943 and vice president in 


charge of engineering in LO4S 
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Water in Steam Generators. A. Zin Brown coal tired boilers with an out Ing 9 6 per cent of bitumimeus coal 
zen and F. Schubert BWA 195s. 10 put of 900 kib hare already in opera Foulimg of superheater surfaces wa 

May), 216-8 (In German tion, but bituminous coal fired boilers caused by the use of raw brown coal 

A new equation has been developed for LOO MW are still under construc and in the melting down of ash am the 
to take into account the observation tion. Benson boiler with pre evelone from two adjacent boiler 
that bubbles rising in the water carry surized vertical evelone furnace and fired with the same coal Doithioult re 
with them considerable amounts of additional blast furnace or coke oven were further experienced by excessive 
water Phe equation has made po gas firing in the upper part of the fur Hue gas temperatures, corrosion of the 
sible a qualitative agreement of the nace and without 1.d fants the tirst of electrostatic precipitators for cleanm 
results of tests by vartous author this kind in Germany Pangent tubs the vent gases and damage to the 
walls are becoming general in boiler burner  tmaouths \eceptanee test 
Steam Generators (in Germany). : 

hl BW} 10 \ construction Forced flow boilers are gave a thermal efhicrney ol 

161 I o designed that the ire supported per cent between and 200 
t (in Gserman) | 
and not dependent hand a minimum load of 

steam yvenerator power 

with liquid shag removal \iter over 
stations must be operate Operational Experience with a Brown initial perat 
co ‘ litial opera 
efficiently at partial loads and to b Coal Fired Cyclone Boiler. \\ Jauer 
3 ing times of over SOOO hours are con 

started and stopped frequently In Mitt. V.G.B. No. 53, 1958 (Apr 
this respect natural circulation borers 121 31 (In German 
have an nta r forced flow Phe boiler is rated at 200 klb hat Cyclone Fired Boiler With Blast Fur- 
bother or stability of psi and 975 Fo and equipped with nace Gas Furnace. 
circulation, a region with two horizontal evelo each with at Witt. V.G.B. No. 58, 1958 


lidently expected 


high pressure drop = h heen imtre own mill and vent gas cleaning s In German 

duced in the water tlow of forced tlow tem, to enable operation at loads of 50 Phe boiler is rated at 250 
boiler Phe seve tresses caused kKIb bh during the night Phe SOU pst and Fo owhen tired with 
by rapid temperature fluctuations was to use mainly two kinds of brown coal and at 175 klb h when tired with 
occur more often during cooling than coal, but alternatively also a bituins blast) furnace as only and has twe 
during heating evel nd rapid con nous brown coal mixture or bituminou evelones discharging the combustier 
trol of the mi temper re is there coal onl When tired with brown vases inte a secondary furnace whieh 
lore iit teels are coal onl complete blockage of evelone 1 eparated b lag screen thre 
more sensitive to nperature tluctua ind slag screen was experienced be tertiary furnace ove. the 

tions than ferrits nd are there of the high CaQ content of the nace gas furnace is built on te the 

fore averded as tat this could be alleviated by add wall oof the tertuar 


For heavy bunker oil or light furnace | |, | I). | (i 


oil...100 to 10,000 gallons per hour 


Enco systems employ one, two or more pum] 


on & THOMAS. Ine. 


heaters, Interconnect 1 so that Tull Capacity 1s 
ENGINEERS and 


possible with any combination of pumps and heater 

Flexibility ¢ ign per ny CONTE PORS 

combination of rotary pumps, with motor or 

turbine drive; or pi ton type steam pumps Any Specialists in 

part may be cut out Of Operation for in pection or 


hutting down, where two or more R KER "TORY 
CONSPERECTION, 


included in the unit system 


REPAIRS, and 


Heaters are insulated and 


jacketed vy ith PREVENTIVE 
oth ends tor 


t breaking VAINTENANCE 


without 
any piping connections 61 
for INDUSTRIAL and 
removing any tube bundle 
Full automatic oil pressure CHEMICAL PLANES 
and temperature control, wit) and PUBLIC 
relief valves for each pump 
and heater. Permits delivery 
a Be of oil with safety, and at BOILER SETTINGS. BAFFLI 
. Fie proper temperature and pressure for efficient burning. FURNACES, INCINERATOR 
ENGINEER Each unit is built to order and delivered ready to place KILNS, REACTORS, ACID WORT 
: on foundation and for connection to the station piping. . 
COMPANY Write for Bulletin OB-53 describing Enco Gas and 2a Street, New York 


75 WEST STREET Oil Burners; and Pumy and Heauny quipment, MIERRAY FEL 
NEW YORK 6, N.Y. 


cleaning, 


€c 606 
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controls automuticall tart the ey the boilers The procedure adopted viewed, especially moisture content 

furnace when gas flow or pre for the two kinds of acid cleaning are grindamlity, ash content, heat content 

ire are too low to generate the re set out in detaal particle size, feeding and treatment ot 
ds steam Phe expert coal 


Acid Cleaning of New High Pressure 
Boilers. Ko Rummel Witt. V.G.B 


ence with tirmy coal or gas alone and 


in ry No. 53, 1958 (Apr 98-101 (In Liquid and Gaseous Fuel Firing 
it blowers in the tertiary furnace German Oil Firing. HH]. Mika. BWA 195s 
wuld be removed and deposits on the Phe procedure employed at Fortuna 10 (Apr 166-9 (In German) 
power station for the acid cleanin, ol \ critical review of recent publica 
dealt with by the steel shot cleaner two O00 kIb ho and two 720) kb h tions is presented, dealing with 1) 
natural circulation and two 900 kIib h Merits of various types of oil burners 
eration was 42 to per cent with on boiler desertbed. In the Sulzer pressure atomization burner 
clones 03.67 per cent and with hibited hydrochloric acid at) room with adjustable air exit: velocity ts 
tn temperature and without recircula singled out as one of the best modern 
vate tion has been used and the various designs 2) boiler fouling and corro 
parts were cleaned in succession, the sion; (3) appleation of and experience 
Recent Experience in Acid Cleaning uperheater tube bundles before instal with dolomite 1) controls 5) 
of Boilers. Hl Dorsam and Ro Kret lation and welding Examination ol boilers specifically designed for oil 
Witt Y.G.B. No tubes after cleaning and experience ot firing air pollution 
\pr), 92 8S (In German boiler operation have indicated that 
Cleaning of new botler h ill the mill and welding seale was 
sith did) net prove effectively removed and depo its oon Water-Side Corrosion and 
itishuctar becuse the protective turbine blades did not occur Water Treatment 
iver deposited on the tubes was soon Feedwater Specifications for the 
dissolved by water and steam. Two Solid Fuel Firing Power Stations of the Central Elec- 
further and larger boilers (900 kIb hh tricity Authority. Kk. LI. Rees and 
vere, therefore, cleaned with inhibited Burning Coal in Pulverized Form. FEF. J. R. Tavlor Wit. V.G.B. No 
drochlorie acid by a speeralist U. B. Yeager Pwr 62 3, (Apr S69? (In German) 
proved entirel itistuctor May), 60-71, OS, LOO, 102 An account is given of the feed 
hown by acompartson of the SiO. and The tactors influencing power con water and make up water treatment 
be contents of water and steam dur umption in pulverizers and combus plants in C.E.A) power stations and 
the first months of operation ot tion conditions im the turnace are re the specifications laid down for the 


permussible contents of residual oxy 


ven, carbon dioxide, ammonia, iron 


ind copper, calcium and magnesium 


ind oil, the electric conductivity ,the 
pH value, and the addition of sulfite 


IDEAS AND PEOPLE meet 
AT THE POWER SHOW, ED 
1 CRAM DOZENS OF CRUCIAL CONTACTS 
INTO MY VISIT TO THE SHOW 
1 SOLVE PROBLEMS 
AND GET MANY NEW 
IDEAS FOR CUTTING 
COSTS IN 
THE PLANT 


YES, BILL. tHat’s wuy | Phe reasons for arriving at the specs 
BRING MY KEY MEN ALONG. 
THEY GET A NEW PERSPECTIVE 
ON THE INDUSTRY, AND THE FUTURE 
THEY GO BACK TO THEIR JOBS 
RECHARGED WITH IDEAS. 
THEY'RE WORTH MORE 
TO OUR COMPANY, AND | AM TOO. 


fied values are discussed and methods 


for measuring the various quantities 


desertbed he specilications lor 


boiler water are treated in a similar 


Wia\ 


The A.B.C.’s of Demineralizing. 
FN. Kemmet Combustion 1958, 29 
\pr 11-4 
\ review 
method ind apphleations of de 


the basie principles 


nuneralization 


Cerrosion and the Destination of Cor- 
rosion Products in a High Pressure 
Power Plant. Rk. C. Tucker. Cor 
roston 1958, 14 (May), 19-22 


Observations made over several 
You, too, will find new ways of cutting costs at the years of cpeenrgien the pg : 
steam condensate circuit of a 


4 sae pressure boiler-turbine plant, the or 
23rd National Exposition of vin of corrosion and loser aor moot 


corrosion products in certain parts ot 


e 
the circuit are deseribed Phe appli 
ower anita cation of morpholine to reduce cor 
rosion of condensate lines ot 


Auspices of ASME hydrazine or sodium sulfate as dis 
e solved oOxXVyeCn scavenyer are dis 
New York Coliseum December 1—5, 1958 
The Power Show 1s held in conjunction with the annual meeting of the snsifhicient cleaniny of new boilers. by 
‘; American Society of Mechanical Engineers. Don't miss it! Register by mail low load operation and by periodic 

Vy, today and save tiene later. No charge. Write to the Exposition at 480 Lexington shutdown dusias week ends # to 
Avenue wags es 17.N provision is made to deaerate the feed 
m mpan 

anagement: International Exposition Company water during such periods, since a high 
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coneentration of dissolved oxygen 1s 
then available to attack all metal 


surlaces 


Get 


|. HARDNESS BOILER 


FEEDWATER 
—at LESS COST 


Gas-Side Corrosion and Deposits 


Accelerated High Temperature Oxida- 
tion Due to Vanadium Pentoxide. 
kK Sachs Vetallureia \958, 57 
May), 224-32 
Phe third part of the review deals 


with possible remedies suggested by 


various authors 


Flue Gas, Ash and Dust 


Measurements on Brown Coa! Elec- 
trostatic Precipitators. |’ Wiemer 
Witt. V.G.B. No. 53, 1958 (Apr 


02-3 (In German 


The guaranteed separation 


ency demanded of electrostatu precip! 


tators has been raised from 90 per cent 


in 1955 to Y4-96.5 per cent in 
The investigation has shown 
i. that some of the precipitators were 
i unable to fulfil the guarantees, while 
J thers exceeded them, but it wa 
impossible to discern the responsible 
factor Phe separation efficiency ot 
electrostatu precipitates has lately 
been greatly amproved by inereasiny 
the electrical output of the reetitier 
plant and higher secondary voltage 
kr peciall the lattes 
Better Boiler Efficiencies Are Ex- 
pected with New Precipitator. |. | 2 
ramon World 1998, 149 (Apr Top photo shows new outdoor hot lime-zeolite HOT LIME 
4 Hr] softener installation in a Southern refinery. 
Phe precipitator is to be installed Five Nalcite HCR ion exchange units (lower oO 
bet ween the cyclone separator and the photo) have output of 470,000 gallons of ZE LITE 
zero hardness water between regenerations. 
all prehe iter ind designed to clean M 
HO2.000 chim of flue gas at a tempera TREAT ENT 
ture of 690 Foin SOOO tubes of 3 1m 
di: at gas velocity of 32 fp ] 
lam at a gas veloc | Ph @ Start with the simplicity of operation ... add the low 
tubes will be cleaned tor two minute 
by a suction cleaner creating a operating costs of hot lime-zeolite softening ... all made 
omentary velocity of 2OO tp . 
mentat it possible by the outstanding high-temperature performance 
two collector wil ovether re 
move 98.5 per cent of the fly ash in of Nalcite HCR in the zeolite softeners. Results: Zero hard- 
t] Bee ‘ i the ab ‘ ol 
ness water, from virtually any raw water source, with a 
tiv ash particle ucler requires 
for condensing St) ind «FLO. are minimum of testing and control required. See your water 
tl ie treating equipment manufacturer for details on new or 
ur prehe iter 1 preventee 1 
can, therefore, be operated at lower conversion hot lime-zeolite treatment for your plant... 
and for top softener efficiency, specify Nalcite HCR. 
7 *R Trademark of The D Chemical v 
Power end eg. Trademark o ow Chemical Company 
Heat and Power Generation in Public “— 


NATIONAL ALUMINATE CORPORATION 
6234 West 66th Place . Chicago 38, Illinois 


In Canada: Alhem Limited, Burlineion, Ontario 


and Industrial Heat Power Stations. 
Part III: Public Heat-Power Sta- 


10 (Apr 44 (In German) 

Phe merits and demerits of publi 
heat and power stations, the factor ® When you use Nalcite resins, you take 
influencing the efherene md eco d advantage of Nalco’s long and broad 
nomes of such plants, the selection of experience in water and process 
steam parameters and heat distribu technology. 
tion by steam and hot water are dis PRODUCTS 
cussed 
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Successful ClaRite Filters 


are adopted by 


Supercritical Installations pp, ceepwater 


PROVES ECONOMICAL— 
WHERE IMPURITIES 
ARE MEASURED IN 
PARTS PER BILLION 


Due to the excellent results obtained from 
ClaRite filters at the Ohio Power Company's 
Philo plant, Croll-Reynolds Engineering is 

now supplying other supercritical installations 
where high efficiency is required 

operating procedure 


Experience has proved that when ClaRite 
pre-filtration apparatus is installed with 
demineralization equipment, plant 
operations at high pressures and 
temperatures reach previously 


unattained results 


ClaRite filters, using cellulose precoat media 
to protect the den.ineralizer equipment 

from fouling by Iron Ox:ce, actually reduce 
the iron content of the condensate to 1 ppb! 


This efficiency is equally noteworthy for 
subcritical, turbine operated boiler 
installations where maintenance costs are 


high and loss of power extravagant 


Croll-Reynolds has pilot plant scale 
equipment available for all types of pressure 
clarification problems. We also offer the 
services of a competent engineering staff 


For further information cal/ or write: 


CROLL-REYNOLDS ENGINEERING CO., INC. 


17 John Street, New York 38, New York 


September 1958—-C OMBUSTION 


= 
, 
3 
¢ 


American Power Conference in Re- 
view. I. Anon Combustion 1958, 
29 (Apr.), 51-4 

Abstracts are given ol papers pre 
sented at the 20th American Power 
Conference under the headings: (1) 
Deaeration 


Steam Turbines 


Britain’s Largest Power Concentra- 
tion. Opening of C Station Brings 
Capacity of Hams Hall Site to 930 
Mw. Anon / lect. Time s 1Q5S, 133 
May 15), 787-9 

Hams Hall A with a capacity of 249 
Mw was completed in 1939, Hams 
Hail B with 321 Mw in 1949 and 
Hams Hall C with 360 Mw was 
officially opened at the beginning of 
May 1958. The C station contains 
six boilers, each rated at 550 klb-h at 
950 psi and 925 F, and six 60 Mw 
turbogenerators. Each boiler is pro 
vided with tangentially firing tilting 
burners supplied from three mills 
plus one reserve) and when burning 
coal with of S500 to Btu. Tb, 
20) per cent ash and 15 per cent mois 
ture, the thermal efficiency is S6 pet 
cent and the overall thermal efficiency 
of the station 29.3 per cent 


Experience With Cyclone Furnace. 
Anon Elect. Times 1958, 133 (May 
1), 71s 

Ina paper tothe Ro MeCul 
loch, J. Ro. Willets and A. Richardson 
yave details of the experience during 
the first vear of operation of the hori 
zontal cyclone tired boiler installed at 
the Kynoch works of I.C.1. Ltd 
Tests showed the thermal efficieney of 
the boiler to be SS.1 per cent, and 
even higher efficiencies may be pos 
Difficulties 
arose with coals where the slag had a 


sible with some coals 


high viscosity and with operating the 
evelone at low partial loads. The 
modifications introduced during the 
vear now permit operation down to 
10 per cent of full load Particle size 
of the pulverized fuel appeared unim 
portant and dust emission did not ex 
ceed 0.033 grain, cu ft at the precipita 
tor exit Altovether the operation ol 
the boler was regarded as very satis 


lactory 


A New 600 C High Pressure Power 
Station in the Reisholz Works of 
Feldmiihle A.G. I: Wehrberger 
Witt. V.G.B. No. 53, 1958 (Apr 
69 SO (In German 

Calenlauions showed that the paper 


mills could be supphed most eco 


nomucally with SO kib of process steam 
ind 20 Mw of electric power from a 
plant generating team at 24000 pst 
and 1150 1 the team to be ex 


panded in a Mw topping turbo 
generator to O90 psi (the pressure oft 
the old boiler plant) and the steam not 
required for proc to be passed 
through a 12.5 Mw condensing turbo 
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Successfully operating for over a year in the revolutionary new 


Unit 6 of the Philo Plant of Ohio Power Co., this Croll Reynolds 
ClaRite feedwater filter using SOLKA-FLOC filter aid has fully 


borne out its extensive pilot test predictions. 


In feedwater purification— 
iron oxide cut from 200 to 1 ppb 


with SOLKA-FLOC Filter Aid 


The problem: Purifying teedwater 
condensate in the first commercial 
super-critical pressure steam generat- 
ing plant. 

The solution: Pre-filtration of the 
demineralizer influent to prevent 
rapid fouling caused by minimum 
amounts of suspended iron oxide. Ex- 
tensive pilot tests proved that a filter 
station using SOLKA-FLOC, followed 
by a cation resin bed, cut feedwater 
iron oxide from up to 200 parts to one 
part per billion. 

Whether your field is water purifi- 
cation, or whether it is heavy chemi- 
cals, food processing, pharmaceuticals, 
chromatography, beverages, textiles, 
plastics, stream pollution, or a long 


list of others, you can benefit: trom 
this versatile filter aid. 

SOLKA-FLOG is economical, highly 
purified, finely divided cellulose. Be 
sides improving filtration rates, it 
keeps screens cleaner, saves downtime, 
gives you more economical volume of 
clarified filtrate with minimum reten- 
tion of filtrate in the cake. 

Added advantages: It makes a stable 
pre-coat, does not bleed, prevents loss 
of cake from pressure drops, does not 
abrade pumps and valves. And SOLKA 
Fioc adsorbs many metals such as 
iron, copper, other impurities 

Write us about your specific filtra 
tion problems. Address Dept. YF9, our 
Boston office. 


BROWN COMPANY 


General Sales Offices: 150 Causeway Street, Boston 14, Mass. Mi//s- Berlin and Gorham, N.H. 


Sold in Canada by Brown Forest Products, Led., Montreal, Que. (ALPHA-FLO« 
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yenerator Phe two Benson boiler in the upper part of this furnace and a 
ire each rated at OW kib h and con final austenitic superheater ts in the 


tain a lower slagyving furnace with four convection pa which contains also 


corner burner ‘ per turnace re ome of the evaporating tube surfaces 
duced im ero ection by 3 cent and the economizer Phe burners are 
ind separated from the lower furnace designed for firing a mixture of brown 
by a Slag sereen The slag hole 1 coal (delivered pulverized) and bitu 
near the rear wall and the lower part minous coal (pulverized and stored in 
of this is parabolic, to concentrate the intermediary bunker oil (up to 30 
temperature on to the hole addi per cent load) or 4 ind fly ash 
tional hot furnace yas ma tored in bunker The two mulls 
recrrculated and drawn up the per boiler have each an output ol od 
hele The upper furnace walls are t hand are supplhed with hot flue ga: 
il part of the superheater, there 1 from the upper furnace and with cold 
iso a pendant tube platen superheater flue gas from the chimne so that the 


THE GRIND YOU WANT 
day after day 


Regardless of hammer wear or condition of the coal, design and 
precision adjustments available to the operator have made Pennsylvania 
Reversible Hammermills noted for their ability to produce a uniform 
product at all times. These pin-point adjustments compensate for 
hammer wear and coal condition, Also, the crushing action keeps fines 
to a minimum, On entrance to the mill the feed is reduced by a prelim- 
inary impact crushing action, preparing the coal so that there is little 
dragging of hammers through over-size picces in the grate bar zone. In- 
cidentally, Pennsylvania Hammermills prepare coal in nearly every 


cyclone furnace installation in the world. 


For any coal reducing job, check with Pennsylvania because we make 
many types of coal crushers. Pennsylvania Crusher Division, West 


Chester, Penna. 


Pennsylvania 


reversible 
HAMMERMILLS 


whole mill and intermediary bunker 
system are operating im an mert gas 
atmosphere Phe raw coal bunker ts 
lined with special concrete, the imter 
mediary bunkers with “Saekapher 
and steam heated Phe ferritic and 
austenitic steels used for the boiler 
pipelines and turbine are tabulated 
\lso deseribed are 1) The turbine 
the pipelines 3) feedwater treat 
ment 1) controls 5) coal and ash 
handling: (6) electrical plant 


Materials and Manufacturing 
Processes 


Metallizing Superheater Tubes. |! 
Wicklund Pw 1958, 62 
\pr 
lo replace loss of material on super 

heater tubes due to erosion by fly ash 
a metallizing process was successiull 
apphed. The entire furnace 
cleaned in a conventional manner and 
the affected parts then sandblasted 
twice metallizing was appled im 
mediately after the second sandblast 
to prevent oxidation of the clean sur 
1ace For the same reason the opera 
tor wore clean canvas gloves so that 
his hands should not come into contac 
with the metal \ thickness of 0.0) 
in. was apphed all around the tubes t 


prevent flaking, but later experience 
showed this to be unnecessar [hie 
cost was S2300 agamst $25,000) tor 
replacing — the affected superheated 
loops in two boilers, and the time re 
quired was only a fraction of that tor 


complete replacement 


Heat Transfer Conference 
Meets in Chicago 


Better than 500 engineers met at the 
Second National Heat Transfer Cor 
ference jointly sponsored by the 
ASME and the American Institute ©! 
Chemical [Engineers Phe program 
for the typical power engineers could 
be classified as “long hair’ since 
of the subjects were treated from ua 
highly theoretical approach Vet 
many of the subjects under discussion 
were of direct interest to power people 


Below we abstract a few of the papers 


Heating Coils 


Phe Destyun of Heating Coils for 
Storage Tanks’ by David Stuhlbarg, 
the Proctor & Gamble Co., covered 
the thermal design and some phases ot 
physical design of heating coils for 
storage tanks It presented method 
for calculating heat losses, formula 
for determining the coil area, and a 
discussion of various factors alfeeting 
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the coil layout and location within the 
tank Experimental data were given 
supporting some of the material pre 
ented. Results may be applicable in 
part for other applications, such as 
process or cooling coils, though these 
were not specifically covered 
Once the amount of coil needed has 
been determined, the author reported, 
he other factors affecting coil design 
such as size, location, and contigura 
tion must be resolved Material 
selection for corrosion resistance 1s 
dso important, but it is outside the INSIDE DUCE LINING: ln 1918, Super 3000 was used to pro 
scope of this paper tect inside duct lining of large eastern utility boiler, Tn 1958, after 
Cost considerations usually deter 85.000 service hours, original lining perfect condition No re 
mine the size pipe used If the coils pairs required at any time during LO-year period. Original trowel 


ire shop fabricated >in. and ? 11 marks seen 


are reportedly the most economical 


BOILER IGNEPION ARCHIE: Required replacement of nose brick 


izes, with little difference price 
a year Dried Super 63000 for bonding brick Uninterrupted 


when compared on a urlace sqttare 
foot basis; but if the coils are tield 
fabricated, thie recerve BAFFLE TILE: Bonded and wash-coated with Super In 
favor either 2 


ervice so fae 2 years 


1 As a re spected after 2 years, tile was stilbintact and tight 
and since it 1s rarely known in 
ance whether a coil is to be field ot HOT GAS LINES: Made of cast iron. Worn sections previously 
hop fabricated, we have standardized patched with steel wear plates which lasted only a few week 
. Difficulty solved by applying expanded metal lath to worn areas and 


at 2 unk ome other 
lit coating it with Poof Super #3000. One years service protection 

iting medium 


reduce the INDUCED DRAFT FANS: On) discharge side of electrostatic 
precipitators. Considerable erosion on periphery of fan housing 
cocthcrent Would not last 6 months brequent shut-downs for repair 
ind fintube tank heater Packwelded heay y expanded metal lath to fan Applied 


time in lieu of bare Super past thick enough to cover bith 


Plate No more extensive repatt Only a few hours required onee or 


Iwiee year to up Saper S000 
heaters offer considerable heat tran 
t bundle that can 

ought ink through a 20 
manhead 

ink suction t ire also used 

ionally instead of coil 

mewhat different im that 

| 


tream 


the entire 
ink content ire. applied 
irticularly to iscous liquid 
Vlich are difficult to pump when cold 
hie ire: design built) much 
like exchanger nd may be of erther 
ind or dit mistruc 
Phi ditier thie ire 
mounted through tl vall of the 
and the end t the hell 4 left 

to k 
uction heater 
wl cost 
ind there is one 
time required for reheating the tank 


before using th tock Phe dh 


idvantayes herr appheations are 
lhmuited tan cannot be 
pumped mp ly emp through 
he heater 
\ number of problems on col con 
uration and lo ) have been in 
estizated 
liscovered that REFRACTORY BONDING AND CASTABLE CEMENTS 
irtially = freeze INSULATING BLOCK, BLANKETS AND CEMENTS 


124 WALL ST. NEW YORK 5, N. Y. 


| 
iin 
it may 
ize im order 
heat transter 
Plate corl 
¢ 
| 
uper 
“A TRucy suPe® 
Vea 
| 
RP 
complete coverage of the > 
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currents electrode-type 
guard 


; safety! 


For extra satety, guard your boiler water levels with audible and visi- 
ble alarms that reach operators anywhere in the plant. Or cut fuel 
automatically, without depending on human action. Here's more pro- 
tection tor boilers working on any pressure to 2500 Lbs. 


Levalarms operate on isolated electric currents passing through the 
boiler water itself. When water level gets too high or too low, circuits 
are made or broken and actuate relays susfant/y to cause ACTION 


(1, 2, or 3 above). 


Four models of Levalarms installed on or in your water columns, pro- 
a selection tor various control combinations. Levalarms have no 


vice 
bellows or stuffing boxes; no vacuum tubes or magnets. Action is 


positive, immediate. Levalarms are unattected by pressure, tempera- 


ture or water conditions 


Read the tull story of Reliance electrode-type Levalarms in Bulletin 
DD? sent on request. 


The Reliance Gauge Column Company + 5902 Carnegie Avenue + Cleveland 3, Ohio 


Reliance 


boiler evalarms 


Is important \ tank containing 
tallow, which normally melts com 
pletely around 100 F, was observed 
during reheating after three months 
storage in moderate weather It was 
noted that by the time the tank 
reached 120 F, most of the tank wall 
had become warm to the touch, in 
dicating the stock inside had remelted 
but two areas, 3 to 4 feet wide and ex 
tending up from the ground 5 feet, re 
maimed cold for considerably longer 


hese were not completely warmed 
until the bulk of the stock had been 
seriously overheated The tank was 


later drained and entered and it was 
found that the coil was of 2-in. pipe set 
on centers well distributed 
across the bottom, except at the two 
areas Which were last to be heated 
Phese areas had a small amount of un 
melted tallow left) near the wall 
Phere were also a few spots halfway 
between successive turns of the coil 
Which retained a small amount of un 
melted tallow Subsequent discus 
stons with factory personnel led to the 
belief that this behavior was typical 
for tat storage tanks Po alleviate 
the condition, our standard design for 
this type of material now ealls for an 
encircling coil ring within 6 in. of the 
tank wall, and sufficient bottom cover 
age so that no point on the bottom is 
more than |21n, from the coil 

G. T. Atkins and N. O. Felps, 
Humble Oi & Retining Co., presented 
a paper entitled The Heat Ex 
changer An Economic Study In 
this report, maintenance experience 
with a large group of refinery heat ex 
changers during a two-year period has 
been tabulated for the purpose of lore 
casting mamtenance expense \ 
hypothetical example has been worked 
out to dlustrate a method of using this 
Inlormation 

During the two-year period, 1955 
1956, L500 shell and-tube exchanyers 
im service at a large refinery were 
studied Some were relatively new 
and had not required maintenance 
Others had seen nearly their full lite 
Most were installed 10 to 15 years ayo 
Pheyv covered a great variety of size 
design, and type, representing prod 


) 


ucts of 20 manufacturers 

For purposes of this study, the 
following were excluded: tank heating 
coils; boxcoolers; engine-jacket water 
and lube oil coolers; air-conditioning 
items The vreater number con 
sidered were in the size range of [O00 
to SOOO sq tt of surface, with remo 
able bundle, thoating head construc 
tion \ll were in accordance with the 
recognized codes for good material 
design, and construction 

Phe raw data need interpretation 
It will be apparent that an adjust 


ment is called for on the basis of the 
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statistics, namely, the number of ex tired they are not, in our experience at the coil ends using dial pressure 
changers 1m service \s refining and replaced in kind. Better materials yayes with 2-psi markings Phese im 
petrochemical processes have im designs, and processes are available struments were all checked for ac 
proved in technology and grown in and are used in the modern units which curacy before imstallation 
capacity and complexity, there has take the place of the old ones Initially, pressures were read with 
been a substantial increase in the After other prime considerations the throttle valve open and the tank 
number of heat exchangers 1m service have been satistied, the relative cost agitator off Phe agitator was then 
\djustment is made by using dt factors -as expressed in the concept turned on and the pressure read at 
visors, imereasing from about 500 of the economic balance — then control Various settings After taking read 
to 600 for the oldest group up to the the design and sizing of process heat ings on the tirst coil, the instruments 
1500 in service during the two-year exchangers. Cleaning and repairs are were shifted to the second tank and 
period of June 30, 1955 to June 30 expensive, but on the other hand the tnilar readings taken 
1Q57 first cost of the installation can be Pest results were given and com 
During the two-year period, a total come excessive from a too conserva pared with pressure drops calculated 
of 45 shells was retired \n average tive selection of the excess heat \ friction factor of O.OL2 as reported 
life of 25 years 1s found when one uses transfer surface or of the materials by Bottomley was used in the caleu 
a divisor of 500 to 600 Phat is: in specified Phe goal im mind is the lations Phis tizure, incidentally, was 
a refinery which 1s maintained at con nunimum overall cost when consider contirmed by and Muller 
stant capacity, 20) t > new ex ing the opposing factors weighted one who reported factors of QOLTO to 
changers installed each year and last agaist the other O15 
ing an average of 25 vears would corre Phe Pressure Drop of Condensing Pressure drops were caleulated tor 
spond to a total of 500 to 600 1n sers Steam in Horizontal Pipes’’ was pre cols by equations for the test: flow 
104 sented by R. J. Dunn and D. Stuhl- rates and compared with the observed 
Experience shows that 25 years 1s barg, Proctor and Gamble Co. ‘Thi pressure drop Qne equation gave 
indeed a typieal life of a refinery type paper presents a new equation for lizures which were high for each and 
exchanger. But, obviously, uf corre computing the pressure drop of con every flow rate, with an average de 
sion is severe or the materials not en densing steam in horizontal pipes and Vialion of + 62.6 per cent Phe sec 
tirely suitable for withstanding corre expermmental data supporting it ond equation gave figures both high 
ion, then that exchanger would be Steam flow measurements — were and low with an average deviation 
expected to have a corresponding|s made by a Brown Flow controller in of +S.5 percent and with 16 out of 25 
horter life Also, obsolescence is a stalled as a meter Pressure reading of the calculated pressure drops within 
factor, for when exchangers are re were taken near the meter orifice and lO percent of the measured figure 


SOLUTION OF HYDRAZINE 


e Oxygen- 


eS ‘avenger 


e Boiler Water 


e Treatment Bulk coal handling problems solved... . 


through the knowledge sod shall on designing, 


dostalling conveyor tems that solved tough coal 


A problems for somecot the hirgest firms the county 


Reputation for lover ve Sy is tneet 
iparticuhor problem sod for the gaa 
Dependability ‘ 
© 


CHEMICAL € Oe INC. is Our most 


Possessio ’ 


Midwestern Representative 
J. H. DeLamar & Son, Inc. 
4529 No. Kedzie Avenue 
Chicago 25, Ill 


! ny problem 


Write 


SY-CO CORP. 


594 Industrial Avenue Paramus, New Jersey COlfax 1-1414 


Ask for pamphlet BW-7 


valued 
136 Liberty St., New York 6, N. Y. | 
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Oak Creek Station of Wisconsin 
Electric Power Co. uses 4 Pratt 
72” Rubber Seat Butterfly Valves 
in pump discharge service. 


a 


MILWAUKEE...Pratt Butterfly Valves offer 


“two valves in one” for pump discharge 


Pratt Rubber Seat Butterfly Valves in pump discharge service can be 
made to open and close in synchronization with pump operation, AND 
they close drop tight—combining, in a single valve, the functions normally 
achieved by separate shutoff and check valves. The simple combination 
of disc, shaft and efficient closure provides years of dependable 


performance without maintenance problems. 


Pump discharge valves at Oak Creek Power Plant are hydraulically 
operated with oil motors. The electro-hydraulic system includes a bank of , 

P Felix Kazmerchak, Ass't. Plant Engineer, and 
accumulators and complete auxiliary manual controls to permit operation Ray F. Egebrecht, Pratt Representative, 


i hydrauli ly. 
Pratt pioneered the use of rubber seat butterfly valves in power plants, and 
today offers the greatest aggregate experience on butterfly valving in 
the power field. For valve design— with imagination —see Henry Pratt. 


Have you sent for your copy?...of Pratt's 40 page af 
Manual of Rubber Sect Butterfly Valves. Useful—con- 2 Fe ny 
tains latest pressure drop and flow data, conversion tables, ; oo: 
butterfly valve theory and application. CATALOG B-2D. Interior of hydraulic control cabinet. 


HENRY | RUBBER SEAT 
PRATT Butterfly Valves 
Henry Pratt Company, 2222 S. Halsted St., Chicago 8, Ill. Representatives in principal cities 
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EQUIPMENT 
will still be 
UP-TO-DATE 
TOMORROW 
... because 
it's ahead 


Consulting Enemeers, Services Incorporated 


The modern, efficient equipment shown here was designed and built by the Yuba Heat Transter Divi 
sion tor the Collin Station of the Texas Power & Light Co. Serving a 110,000 KW turbine are five Yuba 
feedwater heaters, of which four are shown here. Two high-pressure heaters are designed for 2600 psi 


on the tube side with 6500 and 6750 sq. ft. of surface. Three low-pressure heaters are designed for 400 


psi on the tube side and have 2850, 3165 and 4670 sq. ft. of surface. 


FEEDWATER HEATERS... Yuba designed and built the first 
all-welded feedwater heaters, in service for the last vear and a half. 
The weld technique was used in the tube bundles, shells and 


Multilok Closures. These all-weld heaters have started an indus- 


try trend. Iwon-unit surtace condenser has 90.000 sq 


fe. of surtace Operates at 26 mches of 


sith oxygen content in the conden 


CONDENSERS... Yuba is building condensers having 200,000 vacuum 
sq. ft. of total surface. The designs are readily adapted to con- 
densers of even greater capacity as required for larger turbines, 
EVAPORATORS... Yuba evaporators have achieved boiler 
make-up water purity of less than .2 ppm. Yuba can guarantee 


purity of .25 ppm solids content per 3000 ppm shell concentration. 


Engineering accomplishments such as these keep the power 
industry up-to-date. There’s progress in power through progress 


in heat transfer equipment. 
2 


t 
‘ to roduc 44.000 


DIVISION Ib. hr. of vapor well belo 


solids with 4000 ppm concent 


YUBA HEAT TRANSFER 


YUBA CONSOLIDATED INDUSTRIES, INC. 


PLANTS AND 


Structural Expansion Cranes and Hydroelectric 
Fabrication Joints Hoists Equipment 
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OTHER YUBA PROT FOR THE AVER RY 


control 


combustion 


modulating 


AUTOMATIC BURNER 


tenance. 


as complete units. 


232 MADISON AVENUE, NEW YORK 16, N.Y 


OFFICES IN PRINCIPAL CITIES 
PEABODY LIMITED @ LONDON, SW 1, ENGLAND 


COMPONENT REPLACEMENT 
Wd... 


sequence 
system 


_with EW PEABODY PK-54 


Quick-Detachable Components 


The complete combustion control modulating system, the 
combustion safeguard and sequence system and all valve 
assemblies can be quickly and easily replaced in the field 


Plug-in electrical connectors and steel tubing with flared 
fittings provide maximum facility for testing or main- 


Write today for complete information on the new Peabody 
PK-54 Automatic Burner. 


PEABODY ENGINEERING CORPORATION 


combustion 
safeguard and 


Aerotec Corporation, The..... 
Air Preheater Corporation, The 
Alco Products, Inc............ 
American-Standard, American 
Blower Division............. 


Bailey Meter Company.. 
Sprague & Thomas, 
Baltimore & Ohio Railroad. 
Bayer Company, The 
Bird-Archer Company.. 
Bituminous Coal Institute. 
Blaw-Knox Co., Blaw-Knox 
Equipment Div.. 
Brown Company.............. 
— Engineering Company, 


Cambridge Instrument Com- 
Clarage Fan Company........ 
Cochrane Corporation.. 
Combustion Engineering. ‘Inc. 


Combustion Publishing Com- 


Crane Company.............. 
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De Laval Steam Turbine Com- 


pan 
Diamond Power Specialty Cor- 


Eastern Gas & Fuel Associates. 
Economy Pumps, Inc...... 

Edward Valves, Inc.. 


Fairmount Chemical Co., Inc.. 
Conditioning 


Water 


Graver 


(Continued on page 73) 


In 
Buffalo Forge Company. .26 and 27 


Advertisers’ Index 


73 
9 


Second Cover, 58 and 59 


Cooper-Bessemer........ 20 and 21 
Copes-Vulcan Div., Blaw-Knox 

12 and a 


E. I. du Pont de Nemours & 

Co., Grasselli Chemicals 


69 


Johns-Manville.......... 22 and 23 


September 1958—C OMBUSTION 


34 
61 
d 15 f 
3 system 
45 
65 
< 
a 
17 
61 
} 
at Harbison-Walker Refractories 
72 


M. W. Kellogg Company, 


Leeds & Northrup Company... 


mening, Maxwell & Moore, 


Margiand Shipbuilding & Dry- 
dock Company 
W. K. Mitchel] & Company.... 


National Aluminate Corpora- 


Pennsylvania Crusher Div., 
Bath Iron Works Corp.. 

Pittsburgh Piping & Equip- 
ment Company 

Powell Valves 

Prat-Daniel Corporation... 

Henry Pratt Company........ 


Refractory & Insulation Cor- 
poration 

Reliance Gauge Column Com- 
pany, The 

Flow Meters Com- 

.2and 3 

Steel Corporation. 

.30 and 31 

Research-Cottrell, 

Richardson Scale Company... 

Rohm & Haas Company. 


Manufacturing Com- 


Standard Tube Co., The, and 
Michigan Steel Tube Prod- 
ucts Division 

Stock Equipment Company... 

Sy-Co Corporation 


W.A. Taylor and Company.... 

Todd Shipyards Corp., Prod- 
ucts Div 

Twenty- Third ‘National Expo- 
sition of Power & Mechanical 
Engineering 


Walworth Company.. 
Western Precipitation Corpo- 
ration. Fourth Cover 
Westinghouse Electric Cor- 
poration 
Westinghouse Electric 
poration, Sturtevant Div.... 
C.H. Wheeler Mfg. Company. . 
Worthington Corporation 


Yarnall-Waring Company 
Yuba Consolidated Industries, 
Yuba Heat Transfer Div..... 7] 


COMBUST IO N—September 1958 


WHITE GRAY 
CAST IRON CAST IRON 


Bar chart shows compara 
tive resistance of white 
iron vs. gray iron during 
identical accelerated 
abrasion tests, 


The results of hundreds of 

accelerated tests and thousands 

of Aerotec 5RWS white cast iron 

tubes in service prove the wear resist- 
ant superiority of this metal. 


And here are some other important advantages: 


1. Five inch diameter tubes... provide maximum. effi- 
ciency. 

2. Compact configuration with inclined tubes in vertical 
tube sheets... requires minimum space. 

3. Easy installation . . . preassembled blocks reduce 
chances of leakage due to faulty installation. 

4. And especially designed inlet-outlet envelopes provide 
more even gas distribution. 


Aerotec engineers are specialists in the problems of dust con 
trol. Why not contact our Project Engineers for more details? 


Ask about the Guarantee! 


Project Engineers 


THE THERMIX CORPORATION 


Greenwich, Conn 
(Offices in 38 principal cities) 
Canadian Affiliates: T. C.- CHOWN, LIMITED, Montreal 


Manufacturers 


THE AEROTEC CORPORATION 


Greenwich, Conn. 
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For induced draft... 


LOOK what aed new 


Type DN Dynacurve Fan offers you 


F LOW cost. 

4 2. LOW tip speed. 

; 3. LOW moment of inertia (WR). 
4. HIGH cfficiency. 

: 5. HIGH dynamic conversion. 

| 6 HIGH standards of construction. 


Write today for Catalog 905. Clarage Fan Co., Kalamazoo, Mich. 


C L A R A G | > ..-dependable equipment for 


making air your servant 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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ANOTHER 


= 
GAUGE DEVELOPMENT BY 


Diagramatic illustration of new Diamond Temperature-Equalizing Multi-Port Gauge installation. 


The need for correction of inherent gauge error at high operating Water 
pressures is well recognized, but heretofore no satisfactory simple answer Pasco 
has been found. Now, Diamond has developed the Temperature- 
Equalizing Multi-Port Gauge* to reduce the error in gauge level reading 


by a simple and fully reliable means. 
Steam 


Gauge error (resulting from the gauge temperature being lower than Condensing 
boiler saturation temperature) is substantially avoided by introducing Channels 
supplementary gauge heating in the form of steam condensing channels. 
These channels are parallel to the gauge water level channel as il- 
lustrated, and serve to heat the gauge level channel by direct conduction 
of heat from condensing steam through the gauge body itself. No 
external source of energy or control is required. The heating channels 
have a natural circulation system independent of the gauge level channel 
so that no faulty operation can occur under any circumstance. 


Ask your local Diamond office or write directly to Lancaster, Ohio for 
Form 2150 for further information. 


*Patent Applied For 


Cut-away sections illustrate 
gauge body heating channel: 


LANCASTE R, OHIO Diamond Temperature Equalizir 


Port Gauge 
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GM, 816 REASONS WHY 


MULTICLONE DUST COLLECTORS 


When you buy dust collection equipment, don’t stop with a comparison 
of initial cost only. Compare also the costs and simplicity of keeping your 
dust collector at top-notch efficiency throughout the years. To the out 
standing advantages of Multiclone’s unique operating features, add the 
low cost and easy maintenance of this equipment and you'll see why 
Multiclones are the leading choice wherever centrifugal types of dust 
collectors are the most practical solution. 


chrome 


rem 


Compare the above advantages with any com- 
petitive equipment and you'll readily see why 
Multiclones are the logical choice for your partic- 
ular operations, too. There’s a Multiclone repre- 
sentative near you who will gladly supply further 
details to fit your individual requirements. No 
obligation, of course! Send for descriptive literature 
on Multiclone equipment. 


WESTERN 


PRECIPITATION 


Eng pers and Construct ent for ect Suspended Material ¢ 


LOS ANGELES 54 - NEW YORK 17 + CHICAGO 2 + PITTSBURGH 22 + ATLANTA 5 + SAN FRANCISCO 4 
Representatives in al/ principal cities 
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Precipitation Company of Canada Ltd., 8285 Mountain Sights Avenue, Montreal 9 
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